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Brief History

Liquid chromatography (LC) was defined in the early 1900s by the work of the Russian botanist,
Mikhail S. Tswett. His pioneering studies focused on separating compounds [leaf pigments], extracted
from plants using a solvent, in a column packed with particles

A

Plant Extract @B Tswett filled an open glass column with particles. Two specific materials

oS , that he found useful were powdered chalk [calcium carbonate] and
alumina. He poured his sample [solvent extract of homogenized plant
leaves] into the column and allowed it to pass into the particle bed. This
was followed by pure solvent. As the sample passed down through the
column by gravity, different colored bands could be seen separating
because some components were moving faster than others

3 Proprietary & Confidential -IS-r(lZelrglNoTl':‘thleC'jl



Liquid Chromatography

HPLC Basics

High performance liquid chromatography or commonly known as HPLC is an analytical technique used to
separate, identify or quantify each component in a mixture. The mixture is separated using the basic principle of
column chromatography and then identified and quantified by spectroscopy. A computer analyzes the data show

the output in display

Load Sample Step Step Step

("Black”) Elute 1 Elute 2 . Elute 3 \
HPLC Theory - |

f

HPLC works following the basic principle of thin layer
chromatography or column chromatography, where it
has a stationary phase ( solid like silica gel) and a mobile
phase (liquid or gas). The mobile phase flows through the . .
stationary phase and carries the components of the mixture e
with it. Different components travel at different rates. Thus . IF Pinic

@ ¢

the components separated and found in different region in
chromatography to separate, identify and quantify.
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the chromatographic process

Continous stream of mobile phase
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Stationary Phas?

* The stationary phase retains analytes due to various interactions.

* When different chemical components pass through the column at different
rates they become separated in single zones.




Introduction — Size of Silica Particles

* The smaller the particles, the better the separation performance

* But: Smaller particles generate higher back pressure

Typical Typical Typical

Particle Size Back Pressure Column Diameter
Preparative HPLC 100 — 10 ym 10 - 100 bar 21 mm
Conventional HPLC |5 -3 um 100 — 300 bar 4.6 mm
UHPLC <3 um = 600 bar 2.1 mm

e HPLC: High Performance Liquid Chromatography

* UHPLC: Ultra High Performance Liquid Chromatography
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components of HPLC

l sample

HPLC

Injector Detector .
um
= HPLC column I_l I
HPLC Data aquisition
solvent
waste
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Vanquish flex UHPLC

Mobile Phase reservoir

UV-Vis Detector

AL,

- .
Two or more column space ,m\'r._,m\;.f}u\ B
4

(10 W0 A

Autosampler |

Binary pump
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Column Chemistry — HPLC-Modes

 Normal Phase (NP): The stationary phase is polar and the mobile phase
IS non-polar.

»Niche mode in modern (prep) LC (e.g. separation of enantiomers)

- Reversed Phase (RP): The stationary phase is made of chemically
modified silica (normally with non-polar surface) and the mobile phase is
polar.

»Most common HPLC mode
»Good for separation of broad polarity range

« Denotation is due to history: Early HPLC experiments worked with pure
silica and polar solvents.

General rule: "Similia similibus attrahuntur” (“like dissolves like”).
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Column Chemistry— Normal Phase Chromatography

* Common NP stationary phases:

7,
2
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R= OH Silica
R=(CH,);NH, Amino
R=(CH,);CN Cyano
R=(CH,),O0CH,CH(OH)CH,OH

Diol

* Common NP mobile phases:
Heptane < Hexane < Toluene
< Chloroform < Ethyl acetate
< Isopropanol < Acetonitrile < Methanol
(eluotropic series for SiO,: decreasing retention)

* Difficulties: High influence of water traces (in
ppm range) or other polar additives on retention
behavior
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Column Chemistry- Normal Phase Chromatography

* The least polar component elutes first.

* Increasing the polarity of the mobile phase decreases the elution time.
* Check sample solubility in mobile phase!

* Check the NP compatibility of the HPLC system (e.g. piston seals)!

Stationary Phase Is Polar (silica)

Mobile Phase
'. - (Hexanea)
WHY Do They Separate?

Sample

11 ThermoFisher
SCIENTIFIC



Column Chemistry— Reversed Phase Chromatography

Exa

mple: C8
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Silica- C8

CH;

|
o/ ﬂ—%i—c Hz(—CHz)1s—CHa

CH;

« Common RP stationary phases:

Normal silica treated with RMe,SiCl

R=(CH,),,CHg:

R=(CH.,),CH.,:

C18
C8

« Common RP mobile phases:

Water < Methanol < Acetonitrile
(elutropic series for RP: decreasing

retention)
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Column Chemistry— Reversed Phase Chromatography

* Most common HPLC mode: 80% RP separation

» Good for separation of solutes with broad polar range.

« The most polar component elutes first.

* Increasing the polarity of the mobile phase increases the elution time.

Stationary Phase I1s Non-Polar (C,.)

Maobile Phase

| I I .~ — s Polar

r‘ A  (Aqueous)
WHY Do They Separate?

Sample
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HPLC Versions

1. Isocratic HPLC is carried out with only one eluent composition within a single run. Therefore, the interaction between mobile and
stationary phases is constant during the entire time span of the separation. Especially similar substances can be separated well with this
method. This type of implementation is particularly popular especially in routine applications and should be as far as possible strived for
all separation tasks. Another advantage of this method is that you only need a single pump for pumping the eluents.

2. In Gradient HPLC the composition of the eluent is changed continuously over time. A constant change in interaction between eluent
and stationary phase is achieved this way. The sample substances are displaced quicker from the exchange sites on the stationary
phase. This renders the separability of components with very different polarity in acceptable time possible. Since eluent composition at
the beginning of this separation procedure differs from that in the end, make sure the system is in equilibrium before starting the
separation (= equilibration). The mixing of the eluent can be carried out differently depending on the technically circumstances of each

device.

3. Low-Pressure Gradients- eluent mixed through valve and pumped by single pump

4. High-Pressure Gradients- each eluent is pumped by a separate pump and the mixing is
carried out on the pressure side of the system
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1 The UV detector is currently the most frequently used detector in the HPLC. UV-light with a specific wavelength
from a deuterium or quartz lamp in the detector passes through the flow cell

2 The diode array detector (DAD) or also referred to as photodiode array detector (PDA), measures, just as the
UV-detector, light absorption by the mobile phase in the ultraviolet and visual wavelength range

3 The Refractive Index detector (RI) is less sensitive than the UV-detector, but it can detect substances that
show no UV absorbance. It measures the difference of the refractive index between pure eluent and eluent mixed

with the sample

4 The Fluorescence Detector (FLD) is up to 1000 times more sensitive than the UV detector. It uses the
property of fluorescent substances to detect those

5 The Mass Spectrometer
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Applications of HPLC

Pharmaceutical
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A Brief History of Mass Spectrometry

*1897 — Modern mass spectrometry (MS) is credited to the cathode-ray-tube experiments of J.J. Thomson of
Manchester, England.

*1953 — Wolfgang Paul’s invention of the quadrupole and quadrupole ion trap earned him the Nobel Prize in
physics.

*1968 — Malcolm Dole developed contemporary electrospray ionization (ESI) but with little fanfare. Creating an
aerosol in a vacuum resulted in a vapor that was considered too difficult to be practical. Liquid can represent a
volume increase of 100 to 1000 times its condensed phase (1 mL/min of water at standard conditions would
develop 1 L/min of vapor).

*1974 — Atmospheric pressure chemical ionization (APCI) was developed by Horning based largely on gas
chromatography (GC), but APCI was not widely adopted.

+1983 — Vestal and Blakely’s work with heating a liquid stream became known as thermospray. It became a
harbinger of today’s commercially applicable instruments.

*1984 — Fenn’s work with ESI was published leading to his Nobel Prize-winning work published in 1988.
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What is MS and LCMS??

MS

Mass spectrometry (MS) ionizes atoms or molecules to facilitate
their separation and detection in accordance with their molecular
masses and charges (mass to charge ratio). MS is used in
various applications, e.g., biochemical and Food analysis

LCMS

The combined technique between MS and HPLC is
commonly known as LC-MS. Combining the two analytical
methods reduces experimental error and improves
accuracy. This technique is very useful in applications that
involve a huge number of compounds, such as
environmental effluents.
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Mass Spectrometry — Simplified

v

Generate lon Production

Move —— |on Optics
Select - Quadrupole

Detect — Electron Multiplier

The lifetime of an ion from the point of formation
to detection is approximately 50 to 100 microseconds
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How LC-MS Works

1. Sample Introduction: sample is converted into a gaseous phase (except with gaseous samples or

samples that are thermally unstable) and is introduced through the inlet to the ionization chamber
2. lonization: gaseous sample is ionized to generate cations/anions
3. Separation: ions separate according to their mass/charge ratio by a mass analyzer

4. Detection: a detector is used to determine the species and quantity of each ion

Sample
_ P . lon Interface Mass Detacios
introduction Source to Vacuum Analyser

High Vacuum
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lon generation (API)

Atmospheric Pressure lonization

Source Types

1. Electrospray (ESI) — Solution phase process.
2. Atmospheric Pressure Chemical lonization (APCI) — Gas phase process.
3. Atmospheric Pressure Photo-lonization (APPI) — Gas phase process.

Source Purpose

1.  Desolvate sample LC flow for introduction into mass spectrometer.

2.  Baffle the first vacuum region of the mass spectrometer from the
atmospheric pressure region in the source.

3. lonize the analyte or allows the transport of ions from solution into the
gas phase.

4.  Pump away neutrals and opposite charged ions, which would otherwise
interfere with the analysis of ions of desired polarity.
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Chemistry considerations

ESI:

lons formed by solution chemistry
Good for thermally labile analytes
Good for polar / semi-polar analytes

Good for high MW molecules (proteins / peptides)

APCI/ APPI:

lons formed by gas phase chemistry

Good for volatile / thermally stable analytes
Good for non-polar / semi-polar analytes
Good for small molecules (i.e. steroids)

Good for ions containing a chromophore (APPI)

22 ThermoFisher
SCIENTIFIC



lon generation - Two main ionization methods :
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Electrospray - Basic Principle

ES| Needle lon Transfer

+/- 5 kV Solvent Evaporation Tube
and lon Desolvation

MH+ Furmp -
. =G = @@@ " —
14 Ng @

F"urnp
¥ = Atmospheric
Pressure
Droplet Smaller Clusters and lons
Taylor Cone Diroplet ionic species
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Nebulizaton

gifs.com
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The lon Sweep Gas Function

ESI Probe Acts as a physical barrier

Nitrogen gas

Crud accumulation due | lon transfer tube
to knife-edge vortex
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Positive or Negative lonization ?
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Atmospheric Pressure Chemical lonization (APCI)

Analyte (M) and solvent
yte (M) == EUﬂiversiw of

vapor -.
Sample introduction ot BRISTOL
Sheath gas needle tip
tube /
s < eo®le ! [M+H]* ——»  Tomass

— : -.- % X analyzer
— %%

X t: o e \ H.O
\ Collision

Corona dischaiy region
(plasma) region

Nebulizer gas Vaporizer heater block

Expansion of corona discharge
(plasma) region

H-O .
H2D+ 24_ H3C|+ H3D
H;\-D N Md Nda-
= HE\-G {HE"G}HH -
Mz —- - " —
= N?
Oa
© 2004 Dr. Paul Gates, University of Bristol H-.O

Corona discharge
needle
(+ve high voltage)
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Which lonization Mode to Use ?

100,000
Molecular
weight
1000

low madium high
Maolecular mass
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APPI Photoionisation Source

ThermoFisher
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ESI: Mobile phase considerations

Acetic Acid (0.1 - 1%) )

-
Formic Acid (0.1 - 1%) D
Ammonium Hydroxide _
Ammonia Solutions ~

Trichloroacetic Acid (< 0.1% viv) L

Trifluoroacetic Acid (< 0.1% v/v) =

Triethylamine (< 0.1% v/v) ~

J\

Trimethylamine (< 0.1% v/v)

Ammonium Acetate (5 - 50 mM) >

Ammonium Formate (5 - 50mM)

ThermoFisher
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ESI: Mobile phase considerations

A LC additives to avoid:

* Inorganic acids such as HCI, H,SO,, H;PO, or alkali metal bases
such as NaOH may cause source corrosion.

Detergents, surfactants and other surface active agents (SDS,
PEG, Triton X 100) can suppress ionization.

Trifluoroacetic acid (TFA) at C>0.1 % v/v causes ion suppression in
both negative and positive ion mode.

Involatile buffers such as phosphate, citrate, borate buffers suppress
lonization.

Tetrahydrofuran (THF) reacts with the PEEK in the ESI probe.
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Mass Analyzer

= Quadrupole Analyzers
* Time-of-flight Analyzers
* lon Trap Analyzers

* Orbitrap

= Hybrid Analyzers

ThermoFisher
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Quadrupole

Pre Filter Quadrupole Filter

ThermoFisher
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Quadrupole

ThermoFisher
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EMT
(a)
signal out
. (x10°)
ions in

Elc University of
BRISTOL o raul 1. Gates 2014

Electron multipliers are probably the most common means of
detecting ions, especially when positive and negative ions need to
be detected on the same instrument. Electron multiplier has series
of dynodes maintained at increasing potentials resulting in a series
of amplifications

PMT

conversion
dynode (positive)

@, ion beam

i0NS IN P -~ ~="5== - - =P (etector

1o}
i conversion
S;ggprdoirsy/ dynode (negative)
phosphorescent
photons = screen

phO’[OtrJgJétlpller University of
© Paul J. Gates 2014 ke BRISTOL

In a photomultiplier (or scintillation counter) the ions initially strike a
dynode which results in electron emission. These electrons then
strike a phosphorous screen which in turn releases a burst of
photons. The photons then pass into the multiplier where amplification
occurs in a cascade fashion - much like with the electron multiplier.
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Benefits: Increased electron multiplier lifetime. Increased Uptime!

* Increased number of dynodes (21) for extended
lifetime.

» Improved electron multiplier calibration routine.

* Excellent linearity and dynamic range across the
mass range.

» Reduced number of service visits leading to more
uptime.
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What is triple quadrupole MS?

u F u I I Sca n Total Ton Current (TIC) Ar or N2
7 |
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ThermoFisher
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SRM - Selected Reaction Monitoring at Unit Resolution




H-SRM - Selected Reaction Monitoring at High Resolution

Q2 Q3
Q1
256.3
@
9
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TSQ Quantis: Unprecedented Robustness, Day After Day

AlM+

Enhanced dual-mode electron multiplier

ensures excellent linearity and dynamic range

detector

TECHNOLOGY

Active lon Management Plus (AIM"') = The next step in precision design delivers the ultimate in
ion management, inception to detection, from the OptaMax™ ion source housing to the enhanced electron
multiplier. Incorporates segmented quadrupoles with hyperbolic surfaces and enhanced RF Electronics to

further optimize ion management precision, reliability, speed, and reproducibility.

A

Stacked ring ion guide (SRIG)
Increases ion flux

\p

s

Segmented Quadrupoles

with hyperbolic surfaces for enhanced performance with
both SRM and H-SRM (0.4 FWHM)

e\ \ OptaMax™ NG
N % APCI reacly
NG JWI
- ‘%r)\\ - M?}W’ lon beam guide with neutral blocker
m g Reduces chemical background
Active collision cell V|,/ith axial DC field
facilitates more SRMs/sec
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TSQ series MS—Easy to Clean

No tools required for

removal of
ion optics
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Heated lon Transfer Tube

Removal tbol Heated Tube

in-situ b‘
\M

Heated Tube
removed ‘ ‘

Tungsten Ball
Vent Prevent
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tips to improve method performance in LCMSMS

Tip

1 Wide or split chromatographic peak shape
2 Poor recovery of compounds

3 No response of compound

4 Pressure fluctuation

5 Poor precision

diluent, column, isomer, pump mixer, column overload
acidity, reconstitution, temp effect

tuning, RF lens, standard, column chemistry
priming/purging, check mobile phase, purge valve

injection volume, temp (AS, column), number of data points,
sensitivity

6 Separation of epimers (tetracyclines) column, mixer, mobile phase composition

7 Source issue (temp, gas, water droplet) fixing, MS on mode

8 Carryover needle wash, time of wash, when to wash, column cleaning

9 RT fluctuation gradient proper gradient, temp, column performance

10 Sensitivity tuning, source cleaning, injection volume

11 Communication software, PC, machine restart, plugs

12 Not finding mass during tuning check adduct, add buffer, multiple charge

any other...... please let us know
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Applications

= Multiresidue Pesticides analysis in variety of Food commodities

Multiresidue Pesticides analysis in variety of Beverages

Multiresidue Pesticides analysis in variety of Confectioneries

Aflatoxins analysis

Antibiotics & Vet Drug analysis

Biochemical Screening for Genetic Disorders

Therapeutic Drug Monitoring and Toxicology

Vitamins and Related Metabolites

Steroid Hormones

Pharmaceutical

Clinical

= Forensic

Dope testing

. o ThermoFisher
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What is Food Safety- key facts

Food safety refers to the proper handling, cooking, and preservation of food in order to protect people from foodborne
illnesses

Unsafe food containing harmful bacteria, viruses, parasites or chemical substances, causes more than 20
ranging from diarrhea to cancers

An estimated 600 million — almost 1 in 10 people in the world — fall ill after eating contaminated food and
420 000 die every year.

Children under 5 years of age carry 40% of the foodborne disease burden, with 125 000 deaths every year

Food contamination happens when food are corrupted with another substance. It can happen In the process of production,
transportation, packaging, storage, sales and cooking process. The contamination can be physical, chemical and biological

Physical contamination-When the foreign object comes into the food e.g. hair, glass or metal, pests, jewelry, dirt and fingernails

Chemical contamination- pesticides, herbicides, veterinary drugs, mycotoxins food additives, adulterants, environmental
sources (water, air or soil pollution),

Biological contamination-food that has been contaminated by substances produced by living creatures, such as humans,
rodents, pests or microorganisms e.g. bacteria, virus

source: https://www.who.int/news-room/fact-sheets/detail/food-safety
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What is our role- Chemical contamination
* Commercial testing labs Manufactures- Low to high end machines
. Government labs Technical/Application Support

: Analysts
. Redulato bod|es>
g i Researchers <

» Validation/compliance Scientists
testing

wet chemistry/Classical analytical advanced analytical

technique HPLC LCMSMS Pesticides

e.g. kjeldahl UHPLC GCMSMS Vet Drugs
UV-Vis ICP-MS Mycotoxins
FTIR Orbitrap Heavy
AAS Fusion/Tribrid metals PAH,
ICP lon trap/TOF PCB

ThermoFisher
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Regulation...

-

 Regulations by jurisdiction and agency

e Codex

fssai

C ODE X

ALIMENTARIUS

« European regulation

+ FSSAI

[)

SL Name of the Insecticide Food Maximum Residue Limit
International Food Standards N e
® CFDA SO On ...... World Health mm‘.“ ) @) 3) @
Organization the United - —
Iga 1. | 2.4-Dichlorophenoxy Acetic Acid Sugarcane 0.05
Food grains Maize-0.03, Wheat-2 and Rice-
0.1and other food grains- 0.01
Milled food grains 0.01
Potato 0.2
Milk and Milk products 0.05
[ 0130010 : Apples © Meat and Poultry 0.2
Eggs 0.05 (shell free basis)
[/ ] Fruits 2
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 2. | Acephate (expressed as mixture of Rice 1
- Methamidophos and acephate). Safflower seed )
Cottonseed 2
Milk and Milk products 0.02
Meat and Meat products 0.05
3. | Acetamiprid Chilli 2
Dried Chilli 20
Rice 0.01
Okra 0.1
https://ec.europa.eu/food/plant/pesticides/eu-pesticides- Gifep ___ o
. 11K an 11K products X
database/public/?event=homepage&language=EN Meal and Weat podict 005
Cotton seed Oil 0.1
ThermoFisher
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Resources required to start analysis

« TSQ Quantis with Vanquish Flex UHPLC ﬁ m"“ ¥

» Supporting equipment's (centrifuge, vortex ,etc.)
« Consumables

* LC Column Chemistry

IR

» Hypersil Gold C18

 Accucore C18
* Pesticide Kit Restek (200)
» Vet drug standard (56)
« Solvents

« QUEChERS Buffers and Salts

. o ThermoFisher
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Workflow

1. Instrument Method- LC and MS Validation and Data review

R » Guideline SANTE/12682/2019 and
PESER EC657
o = Matrix effect
» Linearity
2. Method development Milk_PS_Level_1 Abamectin B1a_NH4 miz: 305.238 - SenSItIVIty

RT. 9.75

SN: 642.75 = SpeCIfICIty

4000
= Chromatography i = Recovery (3 levels)
£ 2000 .
» Precision (n=6)
- iR oy = |on ratio
" Sensitivity P = Robustness

A = RT £0.1min

uuuuuuu

o = Linearity A
oo Rdab

L *
A Wt
/\\:“‘}n - 0 20 o 80 100 ** * I
—~ 3. Sample Preparation p—
Commission

» e.g. QUEChERS, VDX, any other
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LCMSMS method- Multiresidue Pesticides

UHPLC Instrumentation

Vanquish UHPLC Flex (binary pump F Thermo Scientific™
(P/N VF-P10-A)

Column

Accucore aQ column, 100 mm x 2.1 mm, 2.6 ym
(Thermo Scientific™, P/N 17326-102130)

Mass Spectrometer

Instrumentation

TSQ Quantis Triple Quadrupole Mass

Spectrometer (Thermo Scientific™)

Sample Compartment

temp

10°C (Still air)
(Split Sampler FT Thermo Scientific™, P/N VF-A10-A)

Method type

Acquisition-Timed (SRM mode)

lon Source Type

H-ESI

Column oven temp
Injection volume
Needle wash
Mobile Phase

Set inline filter

25°C (Column Compartment ,Thermo Scientific™ P/N VH-C10-A)
10 L

80% Methanol and 20% Water

A: 5mM ammonium formate + 0.1% formic acid in Water

B: 5mM ammonium formate + 0.1% formic acid in Methanol

35ul, VF-P1 (10pl mixer kit) (Thermo Scientific, P/N 6044.3870)

Total run time

LC Gradient Program

15.0 min

Time (min) Flow rate (ml/min) %B Curve
0.000 0.300 0 5
0.500 0.300 0 5
7.000 0.300 70 5
9.000 0.300 100 5
12.000 0.300 100 5
12.100 0.300 0 5
15.000 0.300 0 5

Spray Voltage Static
Positive- 3700V
Negative- 2500V
Sheath Gas 30 Arb
Aux Gas 6 Arb
Sweep Gas 1Arb
lon Transfer tube temp | 325 °C
Vaporizer temp 350 °C
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Dwell time

1 Dwell time: >=0.3 & <10 HrdAi
Dwell Time per Transitions =~ Dwelltime: =10 & <50 | | 1005 RT: 5.13
1000 955 8.77
900 =T — 803
L 553 7.51
- — 80 L
700 | S E RT: 4.14 7:pl
S 755
= 600 — 3
§ ——— 703 | RT. 8.81
500 = E
8 653
& an0 603
300 : 553
200 B _ — - : 503
100 — 453
405
2 6 8 10 3
Time [I'Ilill} 354
303
— 253
B Transitions .
Number of Transitions per Cycle 3 RT: 295
153
RT: 3
103
200 3 3.44
55
?J K o3 0.81 162 1.95 RT, ﬁ}& fa 1143 12,07
T T y T 1 T I | T L T
1 2 3 4 11 12
% 150 %
§ !
% )
I!: 100 ’ %
50
H3
2 : 6 8 10
Time (min)
ThermoFisher
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Sample Preparation Approach- Pesticides

Extraction

Step 1 —extraction/partitioning

||
PESTICIDES
\@ ME@“’\EESP s CONTAMINANTS
% -
= -codTLy SA M?\r‘ﬁ BRI
™~ =MULTIFACETED - MoRE
=T conauming @ §44..
ot ( Glu ik l@
S\MPLE! E sty T3 LOW VOLUME
M s EFFE.CTNE‘ C\'\ea @ CHLORINATED
& WIEH QUALITY E Mreftve .
RESULTSY T\“ssed
S afe
Shake viglt')mmly for Shake \'i‘g'orously for 1 0.5: g N :;;HCilr ; I.Sl_-l,b
1 minute minute Shake vigorously for 1
Centrifuge for 5 minutes Centrifuge at >1500 rcf Centrifu::"f::‘t; minutes
at 5000 rpm for 1 minute at 3000 U/min

Clean up
Step 2 — dispersive SPE clean-up
Transfer 1 mL aliquot of Transfer 1 mL aliquot of Transfer 1 mL aliquot of
sumanmatont #a a walasa sumannatant ta a dlecmaneion savmasnatant ta a dicmancioa
QUECKERS-based 0 L i
ample preparation T 0 L,
—_— L uing .
1
@ [ S— &I II:':;"'l - .J
Accurately detect and quantify 109
pesticides by LC-M5/MS method
U - o
Transfer 0.5 mL to vial for Preserve with toluene for Preserve with 5% formic
GC/MS(MS) or GC/MS or 6.7mM formic acid in ACN
LC/MS/MS analysis acid in MeCN for LC/MS/
MS Transfer 0.5 mL to vial for
GC/MS or LC/MSMS
Add TPP surrogate analysis
Step 3 — analysis by GC-MS(MS) or LC-MS/MS

54

Proprietary & Confidential

ThermoFisher
SCIENTIFIC



Sample Preparation Approach- Veterinary Drugs

Veterinary drug explorer (VDX)

e Weigh 4 g milk sample in 50ml falcon tube-(Spiking will be done at this step)
e Add 10ml Acidified acetonitrile (1% Acetic Acid), Vortex for 1 min, 2500 rpm
e Add ammonium oxalate/EDTA solution (1mL)

e Add 3g sodium sulfate, shake well and vortex for 5 min at 2500rpm

e Centrifuge at 4500 rpm for 5 minutes

e Decant 8ml of supernatant in 15mL falcon tube

e Add 500mg C,g material into the tube

e Vortex and centrifuge at 4500 rpm for 10minutes

e Evaporate 5mL of supernatant to dryness using Nitrogen evaporator

e Reconstitute in 1ml with water:methanol:acetonitrile (70:15:15)

e Injectinto LC-MS/MS

e A- Matrix match standard

e B-Matrix extracted spike/Procedural standard
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How to decide sample quantity and clean up material??

a
tomato cucumber chilli
15g + 15ml acidified acetonitrile 15g + 15ml acidified acetonitrile 2g + 15ml acidified water (soak 10
clean up clean up min) + 15ml acetonitrile
150mg MgS0O4 150mg MgS0O4 clean up
50mg PSA 50mg PSA 150mg MgS0O4
50mg PSA
50mg C18
10mg GCB
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meat products (lamb, chicken, fish)
5g + 10ml acidified water + 15ml
acetonitrile
clean up
150mg MgS0O4
50mg PSA
50mg C18
freezing step (optional)

i r&}?

Q'
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Okra, spinach cereals sample preparation
m |

Okra Spinach wheat/rlc.e. |
Homogenize sample with water (50:50) 15g + 15ml 5g + 15ml acidified
15g + 15ml acidified acetonitrile acidified water (soak 10 min)+

clean up acetonitrile 15ml acetonitrile

150mg MgSO4 clean up clean up
50mg PSA 150mg MgSO4 150mg MgS0O4
10mg GCB 50mg PSA 50mg PSA

10mg GCB
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reconstitution in case of CAP, antibiotics

Without sodium With sodium
sulphate, partial sulphate,
evaporation, complete
time 90 min evaporation,
time 30 min
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Validation guideline SANTE/12682/2019

MS detector/Characteristics Requirements for identification
Typical systems Acquisition minimum other
Resolution (examples) number of
ions
Single M3 5/Nz 39
guadrupole, full scan, limited m/z range, SIM | 3ions
ion trap, TOF Analyte peaks from both
product ions in the extracted
ion chromatograms must fully
Unit mass MS/MS selected or multiple reaction ovenap.
feechion triple quadrupole, moniiqring (SRM, MRM}.'moss 2 product lon ratie from sample extracts
ion trap, G-frap resolution for precursor-ion ions should be within
Q-TOF, G-Orbitrap lsu!cmcm equal lg or better than +30 % (relative)
unit mass resolution
of average
of cdlibration standards from
same segquence
SNz 3
High resolution MS: | full scan, limited m/z range, SIM, i]'g:: ety Analyte peaks from precursor
P g [Q-)TOF fragmentation with or without PR and/or product ion(s) in the
S raem nt [Q-)Orbitrap precursor-ion selection, or <5 maym extracted ion
casureme FT-ICR-MS combinations thereof e pRme: chromatograms must fully
sector M5 overlap.

lon ratio: see D12

Cross reference
Parameter What/how Criterion to AQC
document
Sensifivity/linearity | Linearity check from five levels Deviation of Cl14-C19
back-
calculated
concenfration
from frue
conceniration
<+20%
Matrix effect Comparison of response from solvent * C21-C29
standards and matrix-matched
standards
LOQ Lowest spike level meeting the < MRL G&?
identification and method
performance criferia for recovery and
precision
Specificity Response in reagent blank and blank <30 % of RL C41
confrol samples
Recovery Average recovery for each spike level 70-120% G3.Gé
tested
Precision [RSDy) Repeatability RSDy for each spike level <% G3, G
tested
Precision (RSDws) Within-laberatory reproducibility, <20% G3,. G
derived from on-going method
validation/verification
Robustness Average recovery and RSDug, derived See above Gé6, C39-C44
from on-going method
validation/verification
lon ratio Check compliance with identification Table 3 SectionD
requirements for MS technigues
Retention time +0.1 D2
min.

https://ec.europa.eu/food/sites/food/files/plant/docs/pestici
des_mrl_guidelines_wrkdoc 2019-12682.pdf
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A typical example of the experimental set up of a validation is:

Sample set (sub-samples from 1 homogenized sample):
« Solvent Blank

« Solvent linearity (minimum 5 levels)

« Solvent Blank

« 1blank (non-spiked)sample

« Matrix match linearity/Procedural standard/MES
« 1blank (non-spiked)sample

« 5spiked samples af target LOQ

« 5 spiked samples at target LOQx2

« 5 spiked samples at target LOQx5

« 1blank (non-spiked)sample

« Brackefing standard/linearity

« Ruggedness injections- 100

ThermoFisher
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1. Sensitivity/linearity

The lowest calibration level (LCL) must be equal to, or lower than, the calibration level corresponding to the
reporting limit (RL). The RL must not be lower than the LOQ.

Acetamiprid Aflatoxin M1 Chloramphenicol
Y = 2.125e4X - 1.241e3; R*2: 0.9987; Origin: Ignore; W: 1/X; Area Y =3.827e4X + 3.613e3; R"2: 0.9962; Origin: Ignore; W: 1/X; Area Y = 9.053e2X - 1.528e2; R*2: 0.9969; Origin: Ignore; W: 1/X; Area

4 220000+ 10000-]
1100000 N

m 200000
1000000 E 240
4 180000+ T
900000 ] 8000
i 160000 T
800000 B 7000
i 140000+ T
700000 B 6000 —
© - E 120000 o -
8 600000 E 2 cono|
< i < 100000 = i

500000 1
4 80000 2000
400000 4 B
B 60000 3000
300000 1 1
7 40000 2000+
200000 1 i
i 20000 1000
100000+ m
O ° |3 Y LY AL A S Y

0 10 20 30 40 50 PP
PPB

Linearity range- 0.0005-0.05mg/kg Linearity range- 0.01-5ug/kg Linearity range- 0.05-10ug/kg
LOQ - 0.005mg/kg LOQ - 0.025ug/kg LOQ - 0.1ug/kg

Matrix- Apple, Grape, Chilli, Matrix- Milk Matrix- Milk, Honey
Spinach, Cabbage, Wheat, Rice,

Juice, tomato, cucumber, Fish,

Chicken, Lamb
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2. Matrix effect

Matrix effects or matrix interferences from natural constituents of samples are frequent. The interference may be peculiar to
the determination system used, variable in occurrence and intensity, and may be subtle in nature. If the interference takes the
form of aresponse overlapping that of the analyte, a different clean-up or determination system may be required. Matrix
effects in terms of suppression or enhancement of the detection system response.

3-Hydroxycarbofuran

Y = 9.442e3X + 1.368e3; R"2: 0.9792; Origin: Ignore; W: 1/X; Area

500000
450000
400000
350000
3000003
© E
£ 2500003
2000003
1500003

100000

50000

1200000
1100000 —
1000000 —

Area

acephate

Y = 1.868e4X + 6.758e3; R"2: 0.8238; Origin: Ignore; W: 1/X; Area

900000
800000
700000
600000
500000 2
400000 :
300000-]
200000-]

100000+

Acetamiprid

Y = 2.117e4X - 1.008e3; R*2: 0.9993; Origin: Ignore; W: 1/X; Area

560000-]
550000
540000

: J

£ 530000
520000

510000

500000+

Formula- ((matrix response/solvent response)-1)*100

Sr. Nc ~ | Compound

1 3-Hydroxycarbofuran
Acetamiprid
Aldicarb sulfone
Aldicarb sulfoxide
Ametryn

0~ v N

Aminocarb
10 Azoxystrobin

- |SS 10 PPB
2131986
122385
15796
569
210141
1121225
207411

- |

EN_Tomato_10 PPE ~ |

2023293
111381

13652

2425
204289
1084677
183968

Matrix Effe( ~ |[Reman-T

-5.10
-8.99
~13.57
0.00
-2.78
-3.26
-11.30

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Matrix effect - Lamb

ENo #Medium uStrong

Matrix effect- Chicken

wNo mMedium wStrong
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3. Limit of quantification (LOQ), Recovery

Limit of quantitation (quantification). The lowest concentration or mass of the analyte that has been
validated with acceptable accuracy by applying the complete analytical method. <MRL

Apple Grape Lamb
140 ®% Recovery X% RSD 140 140 0% Recovery X% RSD 140 150 140
% Recover ®% RSD
120 120 & & 0 oX© oo %o Oo o OO 120 125 o y o 120
o o > .
: w e Bl Wil 0 | o «afv- S LANIOR
s o o ¥ 80
2 80 al| z 80 © o ‘% o 80 3 ‘i @
S 2l 8 o 9 éb o °Oo & S 75 I ”5
& 60 X[ £ 60 o 60 | = 50 0 =
X o S °
40 S 40 40 25 I
20 20 0 W 0
i ; 0 SR , , X 0 50 100 150
. : 0
0 25 50 75 100 125 150 175 0 40 80 120 160
Number of analytes Number of analytes
Chicken Fish Milk
140 140 140 160 140 160
140
120 .‘~ PR B v .. ® 120 120 .” L2 I ‘ ° . e 140 120 .). q ?“ ?
> 100 .“ Se ...%‘ .'. ..' 100 > 100 “&& X3 ® ..’ .' . 120 g 100 i&& lég
2 1
g 80 Sgf T %' - ¢35 3 ) of’“ ?‘ 100 2 Sxo 3
3 %o ) S e¥% ¥ 153 %o © ‘\ 80 S 80 o
&) 60 o © ® 60 N &') 60 o © ® 60 ° o 60 “ <
a0 ®% Recovery ¢% RSD L 40 X 40 ® % Recovery @% RSD ° 40 R 40 ®% Recovery @% RSD 40
0 ° 0 0 ] 0 0 0
0 S0 100 150 0 50 100 150 0 50 100 150

Number of analytes

Number of analytes

Number of analytes
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Few more matrix...

Tomato Cucumber
140 140 140 140
120 ° ° 120 120 0@ » o on’ 120
° o © o® 2. 0 Seo *
100 oy S s oo, 100 oo, A “ >,
= ol:g e, 0 ¢ 1‘&' S c,,’h‘b o N
o
3 80 o & ° % "’ o °% 5‘. 80 5 % 80 ° %0 : % o oo 80 2
8 ® hd o ® 14
S 60 60 & 60 60 3
= 40 40 X 40 40
p W i 0 20 0 Sagiteg o0 o 20
0 IV | , RN SN
-30 20 70 120 0 25 50 75 100 125 150 175 200
Number of analytes Number of analytes
200 Number of Analytes 0
Spinach Cabbage Rice
140 140.0 140 140.0 130 130
[ ]
® ° ° o © o o 0WPqe® b
120 ?”‘ﬂ’f‘\lq;.. o 1200 120 ws.”: P opw%‘.n 120.0 1o | ey o ....’ $ .\.... R
L1000 eg SaBe :'I I 100.0 100 o9 ¥ o A ) o° T2 °¢ 5 100.0 ‘00....': AR )
e .Q.ﬁ‘.o w ood, o s 'Y ° - L, . 90 & 3 .“0... s, o'..‘ 90
5 o o T 80.0 2 5 %0 %o 23 . S 5 80.0 2 e R, .o, E AN .
& 60 60.0 o & 60 60.0 o
X 4 ° . 40.0 = 40 40.0 50 50
[ ]
20 ,’% [ S .: ° ° . 20.0 20 w. '. 20.0 30 30
0 M" :ui ’nu‘ w"di 0.0 0 "‘ ww“: 0.0 o 22 8% e o %2
0 50 100 150 0 25 50 75 100 125 150 175 200 19 WW“ 10
Number of analytes Number of analytes 40 10| 10 60 110 160-10
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4. Robustness

Average recovery and RSD.x derived from on-going method validation / verification

Milk Milk Spinach
®Abamectin @ Dicrotophos @Neburon @ Aflatoxin M1 @ Chloramphenicol 300000
250000
850000 3888 o o . o ~0 % %% 0.. 0‘%
' oo ° »® ° 200000 | @ ° °
800000 6000 “ “\.. o %, 0..05."0 “o. . oo, %, ° - & S~ O ~. .
@ 750000 5000 e 8% .'00 % %o, £ 150000 '.0
2 © 4000 LY
< 700000 < 3000 100000 e e ""’“MN ~
2000 ° o o
650000 T RERAA 50000
1000 o[V =
600000 0 0
0 20 40 60 20 40 60 80 100 -5 5 15 25 35 45 55 65
Number of injections Number of injections ®Fenpropimorph ~ @Pyriproxifen
Cabbage Lamb Fish
43000 15000 456000 R
38000 14000 ° 406000 o Py o
33000 o o ° o ® ® ‘..'o *a o0’ % an®
%00 ° e, 13000 ® % .o .%%es. ° o ® 356000 ~ Fy %e S
o 28000 q.’OOooo.q.. - °® T30, .a. . 0o % 'o °
3 23000 | ® L) [} ® 0 . 8 12000 k. ‘} N ° .:. o ° 3 306000 PY °
< 18000 < 11000 wao.o.o oo’ -, < 256000
couse. ¢ ° 10000 [ 206000
1:888 e diadan 9000 * “oen® ’so '.0’ oo 156000 g
3000 8000 106000 %@ ”ﬁwmm\‘ﬁ
-9 1 11 21 31 0 20 40 60 80 100 0 20 30 40 50 60

Number of injections

® Ethirimol @ Siduron

Number of injections

®Fipronil ®Vamidothion

Number of Injection

®Pencycuron @ Simetryn
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4. Robustness

Average recovery and RSD.x derived from on-going method validation / verification

Wheat Rice Cucumber
43000 80000
200000
38000 70000 X = B . .
33000 oq 60000 o 00 [ oP® ® ® ® @
W® o © ° L) o ) ° o ® . a® an’ ~
28000 S %ot ee T e, o*%e®,® | 50000 0 ° For "0’ ager touee 160000 .’:.:.o“.f:“'o‘o.o aPaf il N obe
[ ]
23000 (%o g o ° e 40000 0 X 140000 ® .o.'. . ) Ve 0 N
0Q® (J
18000 30000 0% 0ReRengtagters 0% 0esty agee o 120000 QPO QS L) .‘. "".‘ o Voo ey o
13000  og®e®0ee® ® %o oo ®e® ¢0°,°, o® o 20000 @ ° %oy .Oo...’.g. @ % e T e °
070 ©00°%%°° (0% 0 0%0000000e° (0 99%0 .’s...w. ~.‘ o Pogy’ © 100000
8000 10000 ® 80000
3000 0
60000
0 10 20 30 40 50 0 10 20 30 40 50 60 0 20 0 0 . 100
@ Ethirimol @ Siduron ®Acetamiprid @®Thiabendazole @ Cyproconazole ® Acetamiprid @ Diclobutrazol
tomato apple grape
43000 72000 50000
[ ]
38000 62000 o ° 45000 oo o
33000 e o _° ° o o0 % ©4% 40000 g 0 o00get®00% 0 0 o%0® oo e e’
®e0e® e ., ., L 52000 .0...00.0.0.0'00‘..'.. o %% o 0 35000 | %¢°® Go® .00.0 ® ,e%%0 00
00 ap eng’ e 00 o0 0% % e o | L2000 ¢ ° 0000 © g0 @ 0y e’ 0 °
23000 | O @@ °o® oo ® ® 25000 o L% @ @ o R X )
18000 32000 20000 o e ° & U o
° ° ° P 22000 15000
13000 agngiagte eyle om0, o' Pornsnans’ st 00”0 5™ 0 B s Ko et o ne et e it 10000
8000 5000
3000 2000 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60 -8 2 12 22 32 42 52
@ Ethirimol @ Siduron @®Isoproturon @Carbendazim ®Dicrotophos @Dimethoate
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TSQ Quantis MS: Demonstration of Robustness — Food Safety

Atrazine QC monitored in leek for more than 400 injections with 4.5% RSD . Red lines
represent + 20% response at 10 pg/Kg. Yellow lines show the time the system was placed in
standby mode for 12h to demonstrate consistent performance after standby period

625000 - Atrazine (QC 10pg/Kg) monitored in Leek
525000 +20%
2
c
S 425000 - oo
o L [ ) (]
o o9 .....‘ ..Q...Q Q.Q ...............
3 LN 4.5% RSD
£ 325000 1
"'\\ -20%
225000
125000 : : : : : : : :
-\ 0 50 100 150 200 250 300 350 400

Number of Matrix Injections

o &
Op oS

Application Note 64971
ThermoFisher
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5. lon ratio, Retention time and Specificity

lon Ratio- Acetamiprid in Rice

15.68 0
14.68
13.68
12.68
11.68

10.68

9.68
Response in reagent blank and blank

8.68
0 10 20 30 40 50 60 control samples <30% of LOQ

[ Retention Time Summary o X

Carbofuran-3-hydroxy+NH4 187000l 163054 ] 100 i
n Showing 1 to 100 of total 109 samples

6.5

6.0

5.5 ‘ ‘ ‘

,—i—||||115| T T T T T TITT O O T T e T T T T T T T T T T —TTT
5.0

Retention Time

404
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1. Pesticide residues in fresh fruits using LC-MS/MS

Food category- Fruits

Part number- AN73021

Sample exiraction 2nd cleanup:

Highlights : _ H thermoscientific

= Waigh 15 g homogenized sampla into 2 50 mL
« LCMSMS- TSQ Quantis extracton uba . APPLICATION NOTE 73021
e Linearity-0.0005 to 0.050mg/kg » For the recovery expenment, spike the samples befiora '

the addition of the axiraction solent.

+ LOQ-0.005mg/kg
» Validation as per SANTE/12682/2019 guidelines = _

» Shake vigomusly and voriex for 1 minute on 2 vortex
»  Sample Preparation AOAC QUEChERS 2007.01 mixar at 2500 rpm,

= Add 15 mlL of acetonitrils {containing 1% acstic acid)

* No cleanup, acetonitrile extract dilute-and-shoot method * Add 6 g anhydrous Mg30, and 1.5 g sodium acatata
to the tubs and again mix wigorously for 1 ménute on a
vortes mxar at 2500 rpm.

Trace level quantitation of pesticide residues in fresh fruits

«  Sub-ppb level sensitivity (e.g. 0.001 mg/kg) using LC-MS/MS

*  Low cost, simple, sensitive and rugged method & Contriucs st 5000 i for 5.

. Number of mol le-1 multiresi meth § L N . . Authors Application benefits
u be o olecuie 60 ( u t €s due et Od) = Dilute the supemiatant with water {1:4 ratio, v:v). Ramiz M. R. Azad and Dasharath = No cleanup, acetonitrile axtract dilute-and-shoot mathod
. Oulkar
- * ; & * Sub-ppb leval sensitivity (5.9 0.001 mg/kg)

«  Compliance - EU and FSSAI MRLs = Transfor the extract into an LT vial for instrumental Gustomer Solution Canter, _ _ f

Ghaziabad, = | ow cost, simple, sensitive and rugged method
=i
analysis. Thermo Fisher Scisntifc, india = Comphance with the EU and FSSAI MRLs
. . i 2al= I ¥ 5 F o intn (M Y oy Y | Goal

Ref https //WWW reVbaseCom/TaqTeam/IInkaSp : el 79324BC * Inject o I'IL of axtract into tha LC-MS/M E'I Keywords Tha cbjective was to provids an analytical solution for the trace lavel
TraceFinder; pesticide residuss, quantitation of 160 pesticides (parent, isomers and metabolites) in tabla
grape, appla, QUECHERS, grapes 2nd in apple us=ng iquid chromatography-tandam mass specirometry.
LC-M5/MS, TEQ Quantis The opfimized method was validated in accordance with the EU SANTE

guidalines and further evaluated for compliance with the Food Safaty and
Standards Authosity of India (F55AI} as well as European Union (EU) MBLs.

Introduction

In India, the commercial cultivation of grapes and appiss requires frequent
applications of pasticides throughout the growing season to control a vanety
of pasts and diseases. Consaquently, the occumence of pasticide residuss
Is a primary concarn for the stakeholders of both crops. The minimization of
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2. Pesticide residues in red chili powder using LC-(HESI)-MS/MS

Food category- Spices

Highlights

+ LCMSMS- TSQ Quantis

+  Sample Preparation method- AOAC QUEChERS 2007.01
* Dilute and shoot method- C18 treated acetonitrile extract
* Linearity-0.0001 to 0.050mg/kg

+  LOQ 0.005mg’kg

» Validation as per SANTE/12682/2019 guidelines

*  Number of molecule-127 (multiresidue method)

*  Low cost, simple, sensitive and rugged method

»  Compliance - EU and FSSAI MRLs

Ref: https://www.revbase.com/TagTeam/link.asp?el=379D4BEO

Sample extracton:
= Waigh 2 g chill powdear into a 50 mL extraction tubea.

= For recoverny experiment, spike samples before the
addition of watar and extraction solvent.

» Add 15 miL of HPLC grade water (containing 1% acaiic
acid) and leava the sample for 10 min soaking.

= Add 15 mlL acetonitrila fo the above tuba.

= Mix vigorously for 1 ménute on a vortex mixer at
2500 rpm.

= Add 6 g anhydrous MoS0, and 1.5 g sodium acetate
to the tube and again mix vigorously for 1 minute on a
wortex mixer at 2500 rpm.

= Centrifuge at 5000 rpm for 5 min at ambsent conditions.

= Take an aliquot (1 mL) of the acetonitrile suparnatant
!ay\gr_
* Add 50 mg PSA + 7 mg GCB + 150 mg MgSO,.

= Cantrifugse at 5000 rpm for & min at ambient conditions.

» Take .25 mL supeamaiant and dilute with 0.75 mL of
wator.

= inject & plL inio the LC-MS/MAS.

Part number- AN73016

% 1

thermoscientific
\ s
\"=-%

1 ]

3 ‘AF‘F'LICA'I'#GIN NOTE 73016

Trace-level quantitation of pesticide_ residues in red
chili powder using LC-(HESI)-MS/MS

Authors Goal

Ramiz M. R. Azad, Dasharath Tha ohjactive of this work was to davelop a method for the trace-lsval
Oulkar, and Ashutosh Pathak quantitation of pasticides and their matabolita rasiduas in chill powdar, using
liquid chromatography-triple quadnupole mass spactromatry. Tha optimized
method parformance was verified in accordance with the ELI SANTE
guidelines and assessed for compliance with the Food Safety and Standards
Authority of India (FSSAI) and EU MRLs in chill powdar.

Customer Solution Canter,
Ghaziabad,
Thermo Fisher Scientific, india

Introduction

Spicas are widsly used for iavoring foods in both commercial catering and
houssholds, but potential contaminants that can cause food safsty and guality
Issues recaive little attention. This s particularly the casa in tha myriad of small
volume spice trade networks in India and in Asian counfries. Food testing of
spices generally focusaes on microbial impurities or mycotoxins and less on
pesticides, perhaps becauss the difficudtiss and hence the cost of analyzing

a lange number of pesticides in 4 complex matrx are high. Few pesticides are
registered for chill crop management to confrol dissases and past attacks.
Racantly, the Rapid Alert System for Food and Fead (RASFF) issued an alert
dua 1o fionicamid and formeniata residuss found in chil powdar ® However, the
FESAl does not have MRLs for flonicamid and formentate but the EU has

sat 0.1 and 0.05 mg/kg, respectively. The lowast MBL sat in chill powder is

Keywords

Pesticida rasiduas, chill powder,
QUECHhERS, LO-MS/MS;

T50 Quantis, TraceFindar
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3. Pesticide residues in rice using LC-(HESI)-MS/MS

Food category- Cereals

) ) Sample sxtraction:
Highlights
# Weigh 5 g sample into a 50 mlL extraction tube.

LICATION NOTE 72982
. LCMSMS- TSQ Quantis » Spika racovarny sampies before addition of extraction
sohvant.

*  Sample Preparation method- AOAC QUEChERS 2007.01

¢ Add 15 mL of HPLC grade watar (containing 1% acatic

* No cleanup, acetonitrile extract dilute-and-shoot method acid) and leave the sample for 10 min soaking.
* Linearity-0.0005 to 0.100mg/kg * Add 15 mL acetonitrila to the fuba.
. LOQ- 0.005mg/kg » Shake vigorously for 1 min on a voriex mixer at
2500 rpm. I 1
*  Number of molecule-145 (multiresidue method) o B e s A et By e i A simple and robust method
+  Validation as per SANTE/12682/2019 guidelines EERILEE L RS LT R ERLL =Rl Desticide residues in wheat grain using LC-MS/MS

. L mixer at 2600 pm.
*  Low cost, simple, sensitive and rugged method
» Cantrifuge with 5000 rpm for 5 min &t ambient

*  Compliance - EU and FSSAI MRLs conditions. Authors Goal
Ramiz M.R. Azad, Dasharath Oulkar,  Thae objective is to deliver & total solution for trace lavel quantitation of
» Fi 2 - ;"".! Ha syr o fit v diilufe wit and Ashutosh Pathak 145 peaticide residues in whaat grain by using liguid chromatography-tandem
Ref:https://www.revbase.com/TagTeam/link.asp?el=1D793BAC e L O TR SR Custorer Solution Centar s AR P I R Tl
water I:SD :E-El:l. Ghaziabad, guidelines and evaluated for the fufilment of the Food Safety and Standards
Thermo Fisher Sciantific, India Authonty of India [FSSA)) as well as the European Commission (EC) MALs
* |nject into the LC-ME/MS. complianca in whaat grain.
Keywords Introduction
Tracefinder, pesticids residuss, Ceriais have high nutritional and economic importance, cccupying mors
whaat grain, QUEChERS, than 60% of total worldwids crops. Meanwhile, wheat covers more of the
LE-MS/MS, TSO Quantis lands destined for agricuiture than any othar crops. It is a valuable source of
nutrients, vitamins, minerals, and complex carbohydrates. However, cersals

may be a significant source of daily pesticide exposure. Pasticides am widsly
used in the control or prevention of weeds and crop dissases. In particudar,
insacticides, fungicides, herbicides, and plant growth reguiators are spread
onwhaat plantations.” However, residuss that remain may be harmiul fo
human health and the environment. The Eurcpean Commission [EC) and
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4. Pesticide residues in rice using LC-(HESI)-MS/MS

Food category- Cereals Part number- AN72961

Sample extraction
Highlights * Wiigh 5 g homogenized sample into a 50 mL extraction thermoscientific

tube (Mote sampls spiking at this step). -

) APPLICATION NOTE 72961

* Add 15 mL of HPLC grade water (containing 1% acelic
acid) and leave tha sampla to soak for 10 min.

LCMSMS- TSQ Quantis
»  Sample Preparation method- AOAC QUEChERS 2007.01

* No cleanup, acetonitrile extract dilute-and-shoot method,

= Add 15 mL acatonifrile.

* Shake vigorously for 1 minute on a vortex mixar a

»  Number of molecule-160 (multiresidue method) 2500 mm
. Linearity-0.0005 to 0.050mg/kg * Add 6 g anhydrous MgS0, and 1.5 g sodium acetate e-3 W TR « . I : N\
1o tha tuba and agalin mix vigorowsly for | ménute on a e . Fa = ;s g 5
+  LOQ-0.005mgl/kg Vertex miir at 2500 1o, Screening and quantitation of pesticide residues in rice using

LC-HESI)-MS/MS

» Validation as per SANTE/12682/2019 guidelines

Cantrituge with 5000 rpm-for & min at ambient

; iti conditions.
*  Low cost, simple, sensitive and rugged method T
; * Filter the acetonitrie supernatant through a 0.2 pm Suthowd Qe
° Com pl|ance - EU and FSSAI M RLS = = s g “H Ramiz M.R. Azad and Tha objectiva of this work was to develop a screening solution followed
PTFE membrane filier and diluts with HPLG grade Dasharath Qulkar by quantitation of 160 pesticida residues In rice marix using figuid
J = 4 . Customer Salution Canter chromatography-triple quadrupcle mass specirometry. The optimized method
R f . htt //WWW r Vb m/T -|— m/l | nk 2 |:56D F4625 water I: 11 ! bafore ﬂr'-ﬂj'ﬁl'dl'lg tll-'l LC-MB/MS Ghaziabad, was validated in accordance with the SANTE guidelines and in compliance
er. . DS . .re ase.co aq ea aSp ‘e Thermo Fisher Scientific, India with the requiremants of FSSA!-and the Europaan Commission (EC) MALs.
Introduction
Keywords Tha Cantral Insecticids Board and Registration Committes (CIBAC) has
TraceFinder, pesticids residuss, few chemicals registered for rice.’ The European Commission (EC) and
rice, QUECHERS, LC-MS/MS, FSSAl have sat the maximum residus levels (MRLs) for many pesticides In
150 Quantis nice at 0.01 ma/ka, but the MRLS for fipronil and fipronil sutfons are st at

0.005 mg/kg ** The QUECHERS (Quick, Easy, Chaap, Effective, Auggad

and Safa} maethod has been adopted for pesticide residue exiraction in most
food samples.* Additionally, the instrument msthod plays an important mis in
delivering accurate and precise resufts to mest the regulatory requiremants

The aim of this work was the optimization and method validation of a multi-
residue methed for pesticides in rice by using LC-MS/ME with a Thermo
Scigntific™ TS0 Quantis™ triple quadrupole mass spactrometer. Sampls
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5. Pesticide residues in high water content vegetables using LC-(HESI)-MS/MS

Food category- high water

content vegetable
Highlights

+ LCMSMS- TSQ Quantis

*  Sample Preparation method- AOAC QUEChERS 2007.01
*  Matrix match calibration

*  Number of molecule-184 (multiresidue method)

* Linearity-0.0005 to 0.1mg/kg

+ LOQ-0.005mg/kg

» Validation as per SANTE/12682/2019 guidelines

»  Compliance - EU and FSSAI MRLs

Ref: : https://www.revbase.com/TagTeam/link.asp?el=2AC9E65A

{ul) | (ug/mL) {uL) {uL} (ng/mL)
oA 5 Ta45 o5
250 o1 e 740 10
250 D3 ] T25 25
250 oA B0 o 50
350 01 100 650 100
258 1.0 25 b 2510
258 10 50 oo 0.0
250 1.0 100 B850 106.0

Part number- AN65606

Sample extraction and clean-up
* Homogenzed sampla (15 g) was weighad into a 50 mL
axtraction tubea.

For the recavery expanment, the samples were spiked
befors the addition of an extraction solvent.

Acatonitrile [containing 1% acetic acid) (15 mL) was
added to the tubs.

The tube was shaken vigorously for 1 minua on a vortax
mixer at 2500 rpm.

CECHhERS sakis (6 g MgS0, and 1.5 g sodium
acetate) were addad 1o the tube and it was again mixed
vigorously for 1 minute on a voriex miser at 2500 rpm.

The tube was canirifuged at S000 rpm for 5 min at room
emperature.

The supamatant {1 mL) was transferred into an
Eppandorf tube and S0 mg primary secondary amine
(PSA] with 150 mg MgS0, wara added.

* Tha samplas were shaken vigorously and wortexad for
1 min on a wortex mixsr at 2500 rom.

The samples were centrifuged &t 7500 rpm for 5 min.

& Thea supamatant (0,250 mL) was diluted with D75 mL
waler (1:4 rasio, W)

The diluted axtract was transfarred imo an LT vial for
instrumental analyals.

thermo scientific

Authors: Ramiz M.R. Azad, and Dasharath
Qulkar, Customer Solution Center,
Ghaziabad, Thermo Fisher Scientific, India

Keywords: QUEChERS, LC-MS/MS,
pesticide residues, cucumber, tomato,
TraceFinder, TSQ Quantis

Goal

A simple and sensitive method for trace level quantification
of pesticides in high water content vegetabies by using
LC-MS/MS. The optimized method was validated as per
SANTE guidalines and evaluated for the Food Safety
Standards Authority of India (FSSAI) 2z well as

Europaan Commission (EC) maximum residus levels
{MPLs) compliance in tomato and cucumber.

APPLICATION NOTE 65608

Trace level quantitation of pesticide
residues in high water content
vegetables using LC-(HESI)-MS/MS

A
SRV T

)

Introduction

Tomatoes and cucumbers are usad in many dishes
including saads, To ensure the guality of the products,
agrochemicals are used 1o kil pests, including insects,
rodanits, fungi, and unwanted plants or weads', Thase
pasticides must be used safely and disposad of proparly
dua to thair txic affects on humans.

Tha EC and FS5AI set the MALs for these chamicals,
and their metabolitas in tomate and cucumber™®,

The QUECHERS (quick, easy, cheap, sffactive, rugged,
and safe) method is well known for its applicability

in simuhaneous analysis of many pesticides in

a variety of fruits and vegetable samplas?,
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6. Single residue method for dithianon in apple and apple juice using LC-MS/MS
Part number- AN72953

Food category- Fruits

Highlights

LCMSMS- TSQ Quantis

Sample Preparation method- AOAC QUEChERS 2007.01
Number of molecule- 1 (single residue method)
Linearity-0.0005 to 0.025mg/kg

LOQ- 0.001mg/kg

Validation as per SANTE/12682/2019 guidelines

No competitor reported AN

Compliance - EU and FSSAI MRLs

Ref: https://www.revbase.com/TagTeam/link.asp?el=76 FE53D8

= Waigh 15 g homogenized sample into a 50 mL
QUEChERS extraction tubs (Nofs: for recoveny/0C,
spikad before extraction).

» Add 15 mL acetonitrle (containing 1% acebic acid).

= Yoriex for 1 minute using a vortex mixer at 2500 pm
{aporoximatedy).

» Add QUEChERS 2007.01 salts {6 g MgS(O4, 159
sodium acatate) to the tube and vortex for 1 min using
a vortex mixer at 2500 mm (approamaiely).

* Cantrifugs at 4000 rpm for & min at ambient
temparaiura.

* Fiiter 1 mL acetonitrile extract through a FTFE
mambrane fittar into the LE wvial,

®|njoct 5 pl to LC-MS/MS for analysis.

48 50 52 54
RT(min)
B
467
2
1
493
483 2
5.27
o T T T T T T T T
48 50 52 54
RT(min)

o

thermoscientific
T

- .

)

APPLICATION NOTE FE%y

¥

"

Development.and validation of single residue method for
dithianon in apple and apple juice using LC-MS/MS

Authors
Ramiz M.R. Azad, Dasharath Oulkar

Customer Solution Canter,
Ghaziabad,
Tharmo Fisher Scientific, india

Keywords

UHFLC, TraceFinder; pesticide
residues, apple, appie juics,
QUECHERS, LC-MS/MS

Goal

The objective of this work is o
davelop and deliver a complata
solution that can be implementad for
routine analysis of dithianon in apple
and appla jusica by using LC-M3/MS,

Introduction

Applais the primary fruit crop grown in temperate geographical zones in

tha northemn part of India {Jammu and Kashmir, and Himachal Pradesh), A
subsiantial share of apple production s from thess two states only. To meet
tha current market demand, a large yield of high quality apples is required
Therafors, many chemicals are used 1o control the dissases and attacks from
insect pests. For example, the fungal infections such as apple scab (Vanturia
inaequalis), powdary mildew {Podosphasra leucotricha), and appla cankar
(Neciriz gaiigens) are praventad In ther early development phase by uss of
fungicides.

Dithianon is & broad-spectrum fungicide for the reduction of scab (Venturia
spp.) on apples and is a registerad product for foliar spray applications in
grapes, poma fruits, stona fruit, bemies, spinach, letiuce, brassica crops,
solanaceous crops, and rice.’ Frequent applications of dithianon can result in
residues on the apples, which poses a danger to consumer heafth. Thersfore,
tha European {EC) and tha Food Safety and Standards Authority of India
{F58Al) have set maximum residus limits (MBLs) for dithianon in apple at 3.0
and 0.1 mg/kg, respactivaly.2?
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7. Pesticide residues in leafy vegetables using LC-(H-ESI)-MS/MS

Food category- Leafy

vegetables

Highlights

LCMSMS- TSQ Quantis

Sample Preparation method- AOAC QUEChERS
2007.01

Matrix match calibration

Number of molecule- 181 (multiresidue method)
Linearity-0.0005 to 0.025mg/kg

LOQ- 0.001mg/kg

Validation as per SANTE/12682/2019 guidelines
Compliance - EU and FSSAI MRLs

Weigh 15 g homogenized sample into a 50 mL extraction
tube

Add internal standard Triphenyl phosphate (TPP)

For the recovery experiment, the samples were spiked
before the addition of an extraction solvent.

Add 15 mL of Acetonitrile (containing 1% acetic acid).
Shake vigorously and vortex for 1 minute on a vortex mixer
at 2500 rpm.

Add salts, i.e., 6 g MgSO, and 1.5 g Na-acetate to the tube.
Mix vigorously for 1 minute on a vortex mixer at 2500 rpm.
Centrifuge with 5000 rpm for 5 min at room temperature.
Take 1ml of supernatant in the 2 mL Eppendorf tube.

Add 50 mg PSA with 150 mg MgSO, and 5 mg GCB
Shake vigorously and vortex for 1 minute on a vortex mixer
at 2500 rpm.

Centrifuge at 10000 rpm for 5 min.

Dilute supernatant (0.250 mL) with 0.75 mL water (1:4

ratio, v/v).

AN in designing

[Trace level quantitation of pesticide residues in leafy vegetables
using LC-{H-ESI)-MSIMS

Ramiz M.R. Azad, Dasharath Culkar
Customer Solution Center, Ghazizbad, Thermo Fisher Scientific, India

Key Words

TraceFinder, pesticide residues, leafy vegetables. spinach, cabbage QUECHhERS., LC-MS/MS, TSQ
Quantis, Polarity Switching

Goal

The goal of this project is to demonstrate the performance and versatility of the TSQ Quantis for trace level
quartification of multi-residue pesticides in lesfy wegetsbles. The optimized method was validated as per
SANTE guideline and evalusted for the Food Safety and Standards Authority of India (FESA1) as well as
Eurcpean Commission (EC) MRLs compliance in spinach and cabbage.

Intreduction

Mowsdays, the consumption of green lesfy vegetables has been increasing. especislly as & counterbalance
of the growing number of degenerstive diseases. Several bioactive compounds e, vitamins. minerals,
antioxidsnts, &5 wall a5 pigments {chlorophylls and carotenoids) are availsble in vegetsbles’. Spinach &
cabbage is one of the most commonly planted wegstables wordwide. High chiorophyll content makes
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8. Quantitation of Chloramphenicol in Honey using LC-(H-ESI)-MS/MS

Food category- Honey

Highlights

LCMSMS- TSQ Quantis

Sample Preparation method- In house

Matrix match calibration

Number of molecule- 1 (single residue method)
Linearity-0.005 to 1.00 ug/kg

LOQ- 0.1ug/kg

Validation as per SANTE/12682/2019 guidelines
Compliance - EU and FSSAI MRLs

AN in designing

Sample Extraction

Weigh 1g sample into a 50-mL extraction tube

For the recovery experiment, the samples spiked before
the addition of the extraction solvent.

Add 5 mL of HPLC grade water.

Add 10 mL acetonitrile to the above tube.

Shake vigorously for 1 minute on a vortex mixer at 2500
rpm.

Add 1 g anhydrous sodium acetate to the tube and again
mix vigorously for 1 minute on a vortex mixer at 2500
rpm.

Centrifuge with 5000 rpm for 5 min at ambient conditions.
Evaporate 5 mL supernatant to dryness under N2 gas.
Reconstitute to 1mL using water: acetonitrile (9:1) and
inject to LC-MS/MS.

[Ruantitation of Chloramphenicol residue in Honey using LC{H-ESI)-MSMS

Ramiz M E-£zad and Dasharath Oulkar

‘Customer Solution Center, Thermo Fisher Scientific, Ghaziabed, India

——

Key Words
TraceFinder, Chloramphenical, anfibiotic, Honey, LC-MS/MS, TSQ Quanlis_l }
‘Goal

The objeciive of this work is to demonsirate the capability of LC-M3/MS (TSQ Quantis} for a frace level
quantitation of chloramphenicol residues in honey by using Bguid chromatography tandem mass
spectrometry. The opfimized method was evafuated a= per EC 857/2002 guideline and azsessed for the
compliance of the FS5AI as well as the European Commission (EC) MRLs requirement in haney.

Introduction

Chioramphenicol (CAF) has been used as & broad-spectrum anfibictic in animal and human medicine
becsuse of its high bacterioststic patency. Mowsadays, its use has been grestly reduced due fo severe side
effects. In the EU, chloramphenicol hes been banned for use in food-producing animals since 1884, In
practical terms, this was achieved by including the ban in Annex IV (i.e., list of pharmacologically active
=substances for which maximum levels cannot be established) of the Eurcpean Commission Regulation
{EC) 2377/80. The [EU) Regulsfion 37/2010 includes this prohibition and hence replaces the annex

menticned shove to (EEC) 2377/20. The ban is based on suspicion of CAP causing splastic anemia in
humans. as well as on the indication of possible reproductive toxicity. Repesatedly. residues of antibiofics
are found in honey, even thowgh these have been banned in the ELJ. The EU has set Minimum Required
Performance Limits (MREPL) of 0.3 ppb. This does not mean that concentrations below these fimits are
permitted, but it should be zero tolerance. The MRPL is an instruction to the ansalyst that the method of
analysis must be able to achieve this level or below.

The gim of this work was the optimization and method validstion of = chloramphenicol analysis in
the haney by using LC-MS/ME {Thermo Scientific™ TS0 Quantis). The dats scquisifion and processing
camied out by using Thermo Scientific™ TraceFinder™ software. The optimized method was validated
acpording to the EC B57/2002 guideline’. This method was applied to the resl samples to demanstrate the
application of streamlined workflow in compliance with the EU and FES5A] MRLs reguirements.
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9. Pesticides in chicken, lamb, and fish using LC-MS/MS

Food category- Meat

Highlights

+ LCMSMS- TSQ Quantis

+  Sample Preparation method- In house

»  Matrix match calibration

*  Number of molecule- 186 (multi residue method)
*  Linearity-0.0005 to 0.1 mg/kg

+ LOQ-0.005mg/kg

» Validation as per SANTE/12682/2019 guidelines
*  Compliance - EU and FSSAI MRLs

AN in review

Extraction and Clean-up

. Weigh 5 g homogenized sample into a 50 mL extraction tube

. Add internal standard Triphenyl phosphate (TPP)

. For the recovery experiment, the samples were spiked before
the addition of an extraction solvent.

. Add 10ml of water and vortex for 1 minute on a vortex mixer at
2500 rpm

. Add 15mL of Acetonitrile (containing 1% acetic acid).

. Shake vigorously and vortex for 1 minute on a vortex mixer at
2500 rpm.

. Add salts, i.e., 6 g MgSO, and 1.5 g Na-acetate to the tube.

. Mix vigorously for 1 minute on a vortex mixer at 2500 rpm.

. Centrifuge with 5000 rpm for 5 min at room temperature.

. Take 1ml of supernatant in the 2 mL Eppendorf tube.

. Add 150mg MgS04, 50mg PSA and 50mg C18 to the tube

. Shake vigorously and vortex for 1 minute on a vortex mixer at
2500 rpm.

. Centrifuge at 10000 rpm for 5 min.

. Dilute supernatant (0.500 mL) with 0.5 mL water (1:1 ratio,
VIV).

. Transfer the diluted extract into a LC vial for instrumental

analysis.

(A multi-residue method for detection and quantification of pesticides
in chicken, lamb, and fish using LC-MS/MS

Ramiz M.R. Azad. Dasharzth Culksr
Customer Solution Center, Ghazisbad, Thermo Fisher Scientific, India

Key Words

TraceFinder, pesticide residues, fish.chicken lamb QUECRERS, LC-MSME, TS5QQuants, Polarty
Switching

Goal

The goal of this project is to demonstrate the performance and versatifity of the TSQ Quantis for trace level
quantification of multi-residue pesticides in Lamb, Chicken and Fish. The optimized method will be validated
a5 per SAMNTE guideline and evsluated for the Food Safety and Standards Authority of India (FSSAI) as
well a5 European Commission (EC) MRLs compliance in Lamb, Chicken and Fish.

Introduection

Meat is an important food that can be contaminated by pesticides. This may also include analytes that
exhibit high acute foxicity in humans or animais. Tolerances Emits for meat, pouliry and some egg products
are monifored and enforced by the U.S. Depanment of Agriculture [USDA). Pest confrol in intensive
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10. A generic approach for simultaneous detection and quantification of pesticides, veterinary drugs and

aflatoxin M1 in milk by using LC-MS/MS

Food category- Milk

Highlights

AN in review

la generic approach for simultaneous detection and quantification of
pesticides, veterinary drugs and aflatoxin M1 in milk by using LC-
MS/MS

+ LCMSMS- TSQ Quantis
« Sample Preparation method- Vet Drug Explorer
» Matrix extracted spiked/procedural standard calibration
* Number of molecule- 246 (multi residue method)
 Linearity-variable according to different MRLs e
« LOQ- variable according to different MRLs s e S Chamben Treme ey et
« Validation as per SANTE/12682/2019 and EC 657 guidelines o U T T ————
. Compliance - EU and FSSAI MRLs -
e
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Trace Finder Software

- Thermo Ti er EFS LC | ] = o *
File Compound Database Tools Help D ata b as e c re atl o n Real time status | User: ramiz.azad @ -ﬂ-
DEHGE|T )1 Ri=TEE v & m [~}
Method Development >R Compound Dx Unified Approach_Optimized 7 methanol 5
¥ Method View Tree View Pane + B 3| peak View Pane > X ‘

ECompound Namie | @ Fompouind 1 Peak Label 1 Peak Workflow 1 Askoriated Chemical = MS Order = Precursor m/z = Product m/z 3| myfz |
MName Target Peak Formula
c Expand All Collapse All
ompound Database >
4] All Results A 1  Abamectin Bla_NH4 T1:890.526->305.23! TargetPeak 2 * ms2 ¥ 890526 305.238 890.5:
. -
ISt me Rt Ve L :'c’:;;g” BIAN 2 Abamectin Bla NH4 T1CT: 890526->307. Confirming ~ T1:890.526->30% ¥ ms2 ~ 890526 307.238 890.5;
5 i Acetamiprid 3 Abamectin Bla_NH4 T1C2: 890.526->567.. Confirming ~ T1:890.526->30% ~ ms2 ~ 890526 567.304 890.5:
; il o
[ Acibenzolar-s-metnyl 4 Acephate T1:184.080->95.042 TargetPeak - - ms2 - 184.080 95.042 184.0¢
 [] Aflatoxin M1
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v [ Aldicarb . -
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Trace Finder Software

. Thermo TraceFinder EFS LC - X
File Method View Tools Help Real time status | User: ramizazad | g ¥
DEEal ) | =W e || m ®

Method Development i Meth iew - Unified Approach methanol
Calibration file last used: Validation.calx

Acquisition List | Identification W=l Calibration | Calibration levels  Chk Sid levels | Real Time Viewer

Acquisiton Compounds -~ & Peaks - Abamectin B1a_NH4 N
Quantitation [] Show confirmed peaks only ["] Show peak creator panel 1
Processing A Target Peak 1 890 .526->305 238 Confirming Peak 1 890 526-=567 304 Confirming Peak 2 890 526->307 238
= RT Compound
c d RT 9.75 RT: 9.75 RT:9.75
e J A 4 ¥ AA: 684312 AA 489382 AA 346371
AQC 1 2 Ab: ctin Bla_NH4 AH: 75505 AH: 53738 AH 38117
QA e e . SN: 110665 = V- 13843.93 - SN 5886 98
Groups 2 206 Acephate a —_—) 2 a
3 547 Acetamiprid 2 40000 2 30000 2 20000
Intel Seq _ = = 20000 =
4 807 Acibenzolar-S-methy 20000 10000
Reports 5 602 Aflatoxin M1 10000
o0+ f T 0 1 T 0= f T
6 913 Alanycarb I ¥ ! ) | !
Compound Database = 9 10 9 10 B 10
7 437 Aldicarb RT(min) RT(min) RT(min)
Aldirarh Sulfane bl ——————————————————————————————————— |

Instrument View

Peak Settin Peak 1 ]

Trace Selection | Retention Times ] Detection Algorithm i Suitability |

Peak Settings

Detec?(]" MSN - | =
A 2

Trace: | Mass range ¥ |

Scan Filter: | + c ESI SRM ms2 890,526 [305.237-305.239, 307.237-307.239, 567.303- ¥ | [[.."]

Rangeﬁ @\VZ O m/z Range

Masses: m/z Enable:
1 305.238
2 |
Acquisition
Analysis

| Method Development
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Trace Finder Software

. Thermo TraceFinder EFS LC

File Method View Tools Help
Z[vn = W & & I ||

DEF@a el

- x

Real time status | User: ramiz.azad @ ﬂ

Method Development -~ R Method View - d Approach_methanol

Acquisition

Quantitation

¥ Method View ) Calibration file last used: Validation.calx

Acquisition List | Identification @s=E«TG0 Calibration

Calibration levels

Chk Std levels | Real Time Viewer

Compounds

[] Show confirmed peaks only

-~ I

Peaks - Abamectin B1a_NH4

~ 1

[C] show peak creator panel

Processing ~ Target Peak 1 890.526->305.228 Confirming Peak 1 890.526->567.304 Confirming Peak 2 890.526->307.238
j=2] RT Compound
Compounds = RT: 9.75 RT 975 RT 975
B o b AA: 684312 AA: 489382 AA: 346371
AQC 1 875 Abamectin Bla_NH4 AH: 75505 AH: 53738 AH- 38117
Qa0 eI B8 _ SN 1106.65 - SN: 13843 93 - SN 5886 98
Groups 2 2.06 Acephate z 2 i 2
S 5 3
ik o 3 547 Acetamiprid £ 40000 2 zgﬁg 1 £ 20000
4 807 Acibenzolar-5-methy 20000 - 10000
Reports 5 602 Aflatoxin M1 10000+
0 (4] 0
& 093 Alanycarb T ¥ T T T T T T T T
Compound Database 2 9 10 9 10 9 10
7 RT(min) RT(min) RT(min)
v
Instrument View
Peak Setting rget Peak ning Peak 1 =
| Trace Selection | Detection Algarithm | Ratios | Suitability |
Enabled | | Required 2
Peak Settings
Target lon Ratio:  Auto
Global Settings / \
lan range calc method: | Average
O Global @ By Peak
Coelution: 0.100
Acquisition Window type: | Relative
Analysis Response type: | Area b
Window (+/-)%:
| Method Development “
ThermoFisher
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Trace Finder Software

. Thermo TraceFinder EFS LC - X
File View Tools Help Real time status | User. ramiz.azad @ L+ ]
DSEI $k) ll-WHivéd m (=1
Analysis ~ 0

e — — -
-~ 3% Results |
¥ Batch View Compounds | Sample Results oz
=] Compound g H[ = Filename == Flags + Sample Type -+ Status -+ Area + Level = Calculated Amt -+ Theoretical Amt -+ Excluded -+ %Diff = Final Units = e
Samples Aa - Aa - = Aa - As v Aa - Aa o~ Aa - Aa - Aa v Aa -
Auto Samples 1  Abamectin Bla_NH4 = 1 Milk_PS_Blank_1_2020032113. 1 - Unknown ° 993 -0.354 N/A | N/A PPB
Reference Sample 2 Acephate H 2 Milk_PS_Blank_2_2020032113: 2 ‘s Unknown ‘ 1190 -0.348 N/A N/A PPB
3 Acetamiprid 3 Milk_PS_Blank_3 3 - Unknown o 1924 -0.324 N/A N/A PPB
Threshold Samples y n . —
4 Acibenzolar-S-methyl i 4 Milk_PS_Blank_4 4 - Unknown ° 528 -0.369 N/A N/A PPB
5 Aflatoxin M1 B 5 Milk_PS_Blank_5 5 - Unknown o 1322 -0.344 N/A N/A PPB
6  Alanycarb ® 6 Milk_PS_Level 1 6 - Cal Std ’ 40822 1 0816 1.000 1 -8.38 PPB
Sample View 7 Aldicarb ® 7 Milk_PS_Level 2 7 ™ CalSd [~} 93153 2 2585 2.500 O 342 pPe
{ Compound View ] 8 Aldicarb Sulfone ® 8  MikPSLlevel3 ————p 8 ™ CalStd ® 178267 3 5.300 5.000 O 6.01 PPB
= " 9 Aldicarb Sulfoxide ® 9 Milk_PS_Level 4 9 | Cal Std o 360371 4 11.109 10.000 O 11.09 PPB
Comparative View
10 Ametryn @ 10 Milk_PS_Level 5 10 ] Cal Std 0 687893 5 21.556 25.000 O 1357 PPB
Report View 11 Aminocarb = 1 Milk_PS_Level 6 1 - Cal Std o 1567457 & 49.612 50.000 1 -0.78 PPB
12 Amitraz J 12 Milk_PS_Level 7 12 L] Cal Std ‘ 3222986 7 102420 100.000 | 242 PPB 5
¥ Local Method ;
Compound Details
Acquisition |Quan Peak V} \ ¥ H X | Confirming lons = :Calib_ration Curve V|
Guarititation Jilk_PS_Level_1 Abamectin Ela_NH4 miz 305238 ) == T r— Y =5
Milk_PS_Level_1 Abamectin Bla_NH4 m/z: Milk_PS_Level_1 Abamectin Bla_NH4 m/z: . ¥ = 3.13564X + 1.21e4; R*2: 0.9958; Origin: Ignore; W: 1/X; Area
Processing o
RT9.75 RT-9.75 RT. 9.75 E
Compounds SN 64275 SN: 3514 .54 SN: 1204.29 3000000
SR 3500 3
QAQC -?:" 4000 3000 2000 2500000
[ > - ]
Groups £ =
p: 5 aé 2500 fq:'; 1501 2000000 >
Intel Seq £ 2000 = 2000 = 2 ]
= = z ]
1500 100 o]
Reports ‘ | 1000 3
| 50 7
e'||||||||'_'|||'|I|'_i||||||| 500- s
Acquisition 9 95 1 10.5 o 3
RT(min) _ : -
I = UL = = ST =
|m/z: 305.238 ~ ‘ m/z: 567 3] A \m/z; 307. ~ & T T T T
Method Beveloprent |ApexRT: 975  LeftRT: 954  RightRT: 996 . || |53.13%-98.68%567.304/305.238 = 81.07% .|  |3844% -7138% 307.238/305238 =5397% . ? * R o % e
. .
ThermoFisher

83 Proprietary & Confidential SCIENTIFIC



A Step Beyond Boxes..

Confident Quantitation with Triple Quad MS
Every Molecule, Every Matrix, Every User

to report generation
Thermo Scientific™ Chromeleon™ Chromatography ‘ ) ot

Data System (CDS) software -Streamlining your - CHROMELCON 22
laboratory workflow TraceFinder

TraceFinder - One software from method optimization ) @

(./
1Y)
¥

iple LC Offerings — Increased throughput t
- high performance LC

Sample Preparation Solution - Increased sensitivity,
speed, confidence

A comprehensive Workflow Solution
 Start-to-end solution and support, when needed

+ Sensitive, Robust, Reliable, Reproducible Quantitation
Assays

» For every sample, for every run

* Helps you protect your investment
« Time, money, resources...

* Partnership
* A collaboration that you can bank on

Thermo Scientific™

Anionic Pesticides Explorer lm.\ —
Set Methods — enabling your productivity ) [ X
B @3 ~e -
y & 7 s
Service and Application Support — Insurance you need - T, e
at every moment
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Questions?
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Stay Safe, Stay Healthy
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