
The world leader in serving science

Ramiz M.R.Azad

Application Development Scientist

Thermo Fisher Scientific, 

Customer Solution Center, India

 Basics of liquid chromatography and tandem mass spectrometry

 Pesticides analysis in cereals, fruits and vegetables, fatty 
matrices using LC-MS/MS



2

• Basics of Liquid Chromatography 

• Components of HPLC/UHPLC

• Basics of Mass Spectrometry

• Working principle of LCMSMS

• API-Ionization techniques

• Quadrupole mass analyzer

• Maintenance and how to improve your method performance

• Different food safety applications of LCMSMS

Outline
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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

Brief History

Tswett filled an open glass column with particles. Two specific materials 
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
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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

HPLC Theory

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 
with it. Different components travel at different rates. Thus 
the components separated and found in different region in 
chromatography to separate, identify and quantify.
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• 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.

the chromatographic process

Continous stream of mobile phase

Column Stationary Phase Mobile Phase
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• The smaller the particles, the better the separation performance 
• But: Smaller particles generate higher back pressure

• UHPLC: Ultra High Performance Liquid Chromatography

Typical
Particle Size

Typical
Back Pressure

Typical 
Column Diameter

Preparative HPLC 100 – 10 µm 10 - 100 bar 21 mm

Conventional HPLC 5 – 3 µm 100 – 300 bar 4.6 mm

UHPLC ≤ 3 µm ≥ 600 bar 2.1 mm

• HPLC:    High Performance Liquid Chromatography

Introduction – Size of Silica Particles
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components of HPLC
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Vanquish flex UHPLC

Mobile Phase reservoir

UV-Vis Detector

Column Oven

Two or more column space

Autosampler

Binary pump
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• 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.

Column Chemistry – HPLC-Modes

General rule: ”Similia similibus attrahuntur“ (“like dissolves like”). 
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• Common NP stationary phases: 
R= OH Silica 
R=(CH2)3NH2 Amino 
R=(CH2)3CN Cyano
R=(CH2)2OCH2CH(OH)CH2OH 
Diol

• Common NP mobile phases:
Heptane < Hexane < Toluene
< Chloroform < Ethyl acetate
< Isopropanol < Acetonitrile < Methanol

(eluotropic series for SiO2: decreasing retention)

• Difficulties: High influence of water traces (in 
ppm range) or other polar additives on retention 
behavior

Column Chemistry– Normal Phase Chromatography
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• 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)!

Column Chemistry- Normal Phase Chromatography
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• Common RP stationary phases:

Normal silica treated with RMe2SiCl

R=(CH2)17CH3:    C18

R=(CH2)7CH3:  C8

• Common RP mobile phases: 

Water < Methanol < Acetonitrile

(elutropic series for RP: decreasing 
retention)

Column Chemistry– Reversed Phase Chromatography

O
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O

Si

Si

Si

Silica- C8

Example: C8
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• 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. 

Column Chemistry– Reversed Phase Chromatography
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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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Detectors

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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• Pharmaceutical

• Forensic

• Clinical

• Environmental

• Food

• Consumer products

• Etc.….

Applications of HPLC
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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……
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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. Ionization: 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
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Ion generation (API)
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Chemistry considerations
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Ion generation - Two main ionization methods :

ElectroSpray Ionization

(ESI)

Atmospheric Pressure 

Chemical Ionization (APCI)
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Electrospray - Basic Principle

Ion Transfer 
Tube

ESI Needle
+/- 5 kV Solvent Evaporation

and Ion Desolvation

Taylor Cone
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Nebulizaton
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The Ion Sweep Gas Function

Nitrogen gas

Crud accumulation due 
to knife-edge vortex

Ion transfer tube

Acts as a physical barrierESI Probe
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Positive or Negative Ionization ?
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Atmospheric Pressure Chemical Ionization (APCI)

© 2004 Dr. Paul Gates, University of Bristol

Sheath gas 
tube

Sample introduction 
needle tip

Nebulizer gas Vaporizer heater block

Analyte (M) and solvent 
vapor

To mass 
analyzer

Corona discharge 
(plasma) region

Collision 
region

Expansion of corona discharge 
(plasma) region

Corona discharge 
needle                      

(+ve high voltage)
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Which Ionization Mode to Use ?

Molecular 
weight ESI and 

HESI

APCI
APPI

Non-
Polar

100,000

1000

Polar
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APPI Photoionisation Source 

APPI 
Photoionisation 
Source

APCI Corona 
Discharge 
Needle
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ESI: Mobile phase considerations

Proton Donors

Proton Acceptors

Chromatographic 
Separation

Negative Ion 
Formation

Buffers

Acetic Acid (0.1 - 1%)

Formic Acid (0.1 - 1%)

Ammonium Hydroxide

Ammonia Solutions

Trichloroacetic Acid (< 0.1% v/v)

Trifluoroacetic Acid (< 0.1% v/v)

Triethylamine (< 0.1% v/v)

Trimethylamine (< 0.1% v/v)

Ammonium Acetate (5 - 50 mM)

Ammonium Formate (5 - 50mM)












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ESI: Mobile phase considerations

LC additives to avoid:

• Inorganic acids such as HCl, H2SO4, H3PO4 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 
Ionization.

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

 Quadrupole Analyzers

 Time-of-flight Analyzers

 Ion Trap Analyzers

 Orbitrap

 Hybrid Analyzers
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Quadrupole
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Quadrupole

+

-

+

0
_

Radio-Frequency Alternating Voltages

RF Has Two Components:
• Frequency (cycles/second)
• Power (amplitude of wave)
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detectors
EMT PMT

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. 

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
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Detector

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?

 Full Scan

 SIM

 SRM/MRM
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SRM - Selected Reaction Monitoring at Unit Resolution

Q1
Q2

Q3

408.6

408.2

0.7 Da 
(FWHM)

0.7 Da (FWHM)

256.2

256.3
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H-SRM - Selected Reaction Monitoring at High Resolution

Q1

Q2

408.6

408.2

0.7 Da 
(FWHM)

0.7 Da 
(FWHM)

256.3

0.2 Da 
(FWHM)

Q3
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TSQ Quantis: Unprecedented Robustness, Day After Day

Segmented Quadrupoles 
with hyperbolic surfaces for enhanced performance with 

both SRM and H-SRM (0.4 FWHM)

Enhanced dual-mode electron multiplier 
detector

ensures excellent linearity and dynamic range

Stacked ring ion guide (SRIG)
Increases ion flux

Ion beam guide with neutral blocker
Reduces chemical background

Active collision cell with axial DC field 
facilitates more SRMs/sec

Active Ion Management Plus (AIM+) - The next step in precision design delivers the ultimate in 

ion management, inception to detection, from the OptaMaxTM 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.

OptaMaxTM NG 
APCI ready

NEW!

NEW!

NEW!
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TSQ series MS—Easy to Clean

No tools required for 
removal of 
ion optics

No tools required for 
removal of 
ion optics

No tools required for 
removal of 
ion optics
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Heated Ion Transfer Tube

Heated Tube 

in-situ

Heated Tube 

removed

Tungsten Ball
Vent Prevent

Removal tool

Ion Transfer Tube can be removed 
without venting the system
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tips to improve method performance in LCMSMS
Sr. No. Issue Tip

1 Wide or split chromatographic peak shape diluent, column, isomer, pump mixer, column overload

2 Poor recovery of compounds acidity, reconstitution, temp effect

3 No response of compound tuning, RF lens, standard, column chemistry

4 Pressure fluctuation priming/purging, check mobile phase, purge valve

5 Poor precision 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
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Food Safety applications for trace level contaminant 
analysis using LC-MS/MS in variety of food samples
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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 200 diseases –
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

• Government labs

• Regulatory bodies

• Validation/compliance

Manufactures- Low to high end machines
Technical/Application Support

Analysts
Researchers
Scientists

testing 

wet chemistry/Classical 
technique
e.g. kjeldahl  

analytical advanced analytical 
HPLC                             LCMSMS                            
UHPLC                           GCMSMS
UV-Vis                             ICP-MS
FTIR                                Orbitrap
AAS                              Fusion/Tribrid
ICP                                Ion trap/TOF

Pesticides 
Vet Drugs 
Mycotoxins 
Heavy 
metals PAH, 
PCB
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Regulation…

• Regulations by jurisdiction and agency

• Codex

• European regulation

• FSSAI

• CFDA so on……

https://ec.europa.eu/food/plant/pesticides/eu-pesticides-
database/public/?event=homepage&language=EN
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• TSQ Quantis with Vanquish Flex UHPLC

• Supporting equipment's (centrifuge, vortex ,etc.)

• Consumables

• LC Column Chemistry

• Hypersil Gold C18

• Accucore C18 

• Pesticide Kit Restek (200)

• Vet drug standard (56)

• Solvents

• QuEChERS Buffers and Salts

Resources required to start analysis
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This slide is static and

does not animate.

Workflow

1. Instrument Method- LC and MS

2. Method development 

 Chromatography

 Sensitivity

 Linearity 

3. Sample Preparation 

 e.g. QuEChERS, VDX, any other

Validation and Data review

 Guideline SANTE/12682/2019 and 
EC657

 Matrix effect
 Linearity 
 Sensitivity
 Specificity
 Recovery (3 levels)
 Precision (n=6)
 Ion ratio
 Robustness
 RT ±0.1min
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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 μm 

(Thermo Scientific™, P/N 17326-102130)

Sample Compartment 

temp

10°C (Still air) 

(Split Sampler FT Thermo ScientificTM , P/N VF-A10-A)

Column oven temp

Injection volume

Needle wash

Mobile Phase

Set inline filter

25°C (Column Compartment ,Thermo ScientificTM, P/N VH-C10-A)

10 µL

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

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

Total run time 15.0 min

LC Gradient Program 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

Mass Spectrometer 

Instrumentation

TSQ Quantis Triple Quadrupole Mass 

Spectrometer (Thermo Scientific™)

Method type Acquisition-Timed (SRM mode) 

Ion Source Type H-ESI

Spray Voltage Static 

Positive- 3700V

Negative- 2500V

Sheath Gas

Aux Gas

Sweep Gas

Ion Transfer tube temp

Vaporizer temp

30 Arb

6 Arb

1 Arb

325 °C

350 °C
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Dwell time 
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Sample Preparation Approach- Pesticides
Extraction Clean up 
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Sample Preparation Approach- Veterinary Drugs

Veterinary drug explorer (VDX)

 Weigh 4 g milk sample in 50ml falcon tube-(Spiking will be done at this step)

 Add 10ml Acidified acetonitrile (1% Acetic Acid), Vortex for 1 min, 2500 rpm

 Add ammonium oxalate/EDTA solution (1mL)

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

 Centrifuge at 4500 rpm for 5 minutes

 Decant 8ml of supernatant in 15mL falcon tube

 Add 500mg C18 material into the tube

 Vortex and centrifuge at 4500 rpm for 10minutes

 Evaporate 5mL of supernatant to dryness using Nitrogen evaporator

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

 Inject into LC-MS/MS

 A- Matrix match standard

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

tomato
15g + 15ml acidified acetonitrile

clean up
150mg MgSO4

50mg PSA

cucumber
15g + 15ml acidified acetonitrile

clean up
150mg MgSO4

50mg PSA

chilli
2g + 15ml acidified water (soak 10 

min) + 15ml acetonitrile
clean up

150mg MgSO4
50mg PSA
50mg C18
10mg GCB
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How to decide sample quantity and clean up material??

meat products (lamb, chicken, fish)
5g + 10ml acidified water + 15ml 

acetonitrile
clean up

150mg MgSO4
50mg PSA
50mg C18

freezing step (optional)
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Okra, spinach cereals sample preparation

Okra
Homogenize sample with water (50:50)

15g + 15ml acidified acetonitrile 
clean up

150mg MgSO4
50mg PSA
10mg GCB

Spinach
15g + 15ml 

acidified 
acetonitrile 
clean up

150mg MgSO4
50mg PSA
10mg GCB

wheat/rice
5g + 15ml acidified 

water (soak 10 min)+ 
15ml acetonitrile

clean up
150mg MgSO4

50mg PSA
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reconstitution in case of CAP, antibiotics

Without sodium 
sulphate, partial 
evaporation, 
time 90 min

With sodium 
sulphate, 
complete 
evaporation, 
time 30 min
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Validation guideline SANTE/12682/2019

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

• 5 spiked samples at target LOQ 

• 5 spiked samples at target LOQx2

• 5 spiked samples at target LOQx5

• 1blank (non-spiked)sample

• Bracketing standard/linearity

• Ruggedness injections- 100



62 Proprietary & Confidential

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.

Linearity range- 0.01-5ug/kg
LOQ – 0.025ug/kg

Matrix- Milk

Linearity range- 0.0005-0.05mg/kg
LOQ – 0.005mg/kg

Matrix- Apple, Grape, Chilli,
Spinach, Cabbage, Wheat, Rice,
Juice, tomato, cucumber, Fish,
Chicken, Lamb

Linearity range- 0.05-10ug/kg
LOQ – 0.1ug/kg

Matrix- Milk, Honey
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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 a response 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. 

Formula- ((matrix response/solvent response)-1)*100 
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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
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Few more matrix…
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4. Robustness

Average recovery and RSDwR, derived from on-going method validation / verification
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4. Robustness

Average recovery and RSDwR, derived from on-going method validation / verification
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TSQ Quantis MS: Demonstration of Robustness – Food Safety
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Application Note 64971
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5. Ion ratio, Retention time and Specificity 
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1. Pesticide residues in fresh fruits using LC-MS/MS

Highlights

• LCMSMS- TSQ Quantis

• Linearity-0.0005 to 0.050mg/kg

• LOQ-0.005mg/kg

• Validation as per SANTE/12682/2019 guidelines

• Sample Preparation AOAC QuEChERS 2007.01

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

• Sub-ppb level sensitivity (e.g. 0.001 mg/kg)

• Low cost, simple, sensitive and rugged method

• Number of molecule-160 (multiresidue method)

• Compliance - EU and FSSAI MRLs

Ref: https://www.revbase.com/TagTeam/link.asp?el=79324BC

Part number- AN73021Food category- Fruits
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2. Pesticide residues in red chili powder using LC-(HESI)-MS/MS

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=379D4BE0

Part number- AN73016Food category- Spices
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3. Pesticide residues in rice using LC-(HESI)-MS/MS

Highlights 

• LCMSMS- TSQ Quantis

• Sample Preparation method- AOAC QuEChERS 2007.01

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

• Linearity-0.0005 to 0.100mg/kg

• LOQ- 0.005mg/kg

• Number of molecule-145 (multiresidue method)

• Validation as per SANTE/12682/2019 guidelines

• Low cost, simple, sensitive and rugged method

• Compliance - EU and FSSAI MRLs

Ref:https://www.revbase.com/TagTeam/link.asp?el=1D793BAC

Part number- AN72982Food category- Cereals
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4. Pesticide residues in rice using LC-(HESI)-MS/MS

Highlights 

• LCMSMS- TSQ Quantis

• Sample Preparation method- AOAC QuEChERS 2007.01

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

• Number of molecule-160 (multiresidue method)

• Linearity-0.0005 to 0.050mg/kg

• LOQ- 0.005mg/kg

• Validation as per SANTE/12682/2019 guidelines

• Low cost, simple, sensitive and rugged method

• Compliance - EU and FSSAI MRLs

Ref: : https://www.revbase.com/TagTeam/link.asp?el=56DF4625

Part number- AN72961Food category- Cereals
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5. Pesticide residues in high water content vegetables using LC-(HESI)-MS/MS

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

Part number- AN65606Food category- high water 
content vegetable



75 Proprietary & Confidential

6. Single residue method for dithianon in apple and apple juice using LC-MS/MS

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=76FE53D8

Part number- AN72953Food category- Fruits 
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7. Pesticide residues in leafy vegetables using LC-(H-ESI)-MS/MS 
AN in designing

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

Food category- Leafy 
vegetables 

 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 MgSO4 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 MgSO4 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).



77 Proprietary & Confidential

8. Quantitation of Chloramphenicol in Honey using LC-(H-ESI)-MS/MS
AN in designing 

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

Food category- Honey
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.
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9. Pesticides in chicken, lamb, and fish using LC-MS/MS
AN in review

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

Food category- Meat
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 MgSO4 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 MgSO4, 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,

v/v).

 Transfer the diluted extract into a LC vial for instrumental

analysis.
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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

AN in review

Highlights

• 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

• LOQ- variable according to different MRLs

• Validation as per SANTE/12682/2019 and EC 657 guidelines

• Compliance - EU and FSSAI MRLs

Food category- Milk
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Trace Finder Software

Database creation
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Trace Finder Software
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Trace Finder Software
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Trace Finder Software
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does not animate.

A Step Beyond Boxes….

Sample Preparation Solution - Increased sensitivity, 
speed, confidence

Multiple LC Offerings – Increased throughput to ultra 
high performance LC 

TraceFinder - One software from method optimization 
to report generation
Thermo ScientificTM Chromeleon™ Chromatography 
Data System (CDS) software -Streamlining your 
laboratory workflow

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

Set Methods – enabling your productivity

Service and Application Support – Insurance you need
at every moment

• 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
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Stay Safe, Stay Healthy


