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Introduction Oniris/LABERCA
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Introduction LABERCA
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Introduction LABERCA

Global research thematic: 

organic chemical residues and contaminants from their environmental sources to 

their impact on human health through the food chain
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Introduction LABERCA
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Introduction LABERCA

Characterizing the external (food) exposure
e.g. total diet studies

Characterizing the internal exposure
e.g. biomonitoring programs
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Introduction LABERCA
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Introduction LABERCA
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Context Risk Analysis

Risk assessment

Hazard identification

Hazard characterization

Exposure Assessment

Risk characterization

Risk management

Political options

Preventive measures

Control measures

Communication

Place of analytical chemsitry

Acceptable daily Intake
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2005

77% 120%

2000

189%

>200%

2011

24%

38%

Etude de l'alimentation totale française 2 (EAT2). Contaminants inorganiques, minéraux, polluants organiques persistants, 
mycotoxines, phyto-estrogènes. In E. scientifique (Ed.), vol. Tome 1) Anses (2011). 

Dioxins and PCB-DL

DJT DJT

Context Risk analysis
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Context Ideal Analytical method

µg/g

pg/g

ng/g

1990 2016

Sensitivity

Multiresidues

Emerging

and legacy

contaminants

Fast

Complex & various

Matrices

Data quality

Robust

Environmental impact

lab contamination
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2020

Use Persistance

C10H10O
MM = 490,6 g.mol-1

Log Kow=4,5

Sensitivity 
Difficult compound

First illustration : Chlordecone
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µg/g

pg/g

ng/g

1990 2016

SensitivityFast Robust

Emeville, E. et al. (2013) PLoS One, 8(6), e66460.

Required LOD min : 60 pg mL-1 in blood

Which Analytical instrument ? chromatography & mass spectrometry

Low levels expected in breast milk

First illustration : Chlordecone
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LOQ : 8 pg mL-1 in 
breast milk
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20 eV

 Ionisation assessment

MS/MS

First illustration : Chlordecone
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 Chromatographic considerations

ACN Based gradient

Methanol Based gradient

Spiked Breast Milk at 3,2 pg.mL-1

Thermo Accucore C30 (100 x 2.1 mm, 2.6 µm)

T° = 40 °C, ACN/water gradient, 0,6 mL.min-1 flow rate

First illustration : Chlordecone
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µg/g

pg/g

ng/g

1990 2016

Sensitivity

Multiresidues

Emerging

and legacy

contaminants

Fast

Complex & various

Matrices

Robust

Second illustration : Brominated Flame Retardant
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Mixtures of man-made chemicals that are added to a wide variety of products, including for industrial use, to 
make them less flammable. They are used commonly in plastics, textiles and electrical/electronic equipment.

There are five main classes of BFRs, listed here with their common uses:
• Polybrominated diphenyl ethers (PBDEs) – plastics, textiles, electronic castings, circuitry.
• Hexabromocyclododecanes (HBCDDs) – thermal insulation in the building industry.
• Tetrabromobisphenol A (TBBPA) and other phenols – printed circuit boards, thermoplastics (mainly in TVs).
• Polybrominated biphenyls (PBBs) – consumer appliances, textiles, plastic foams.
• Other brominated flame retardants

[…] In the European Union the use of certain BFRs is banned or restricted; however, due to their persistence in 
the environment there are still concerns about the risks these chemicals pose to public health. BFR-treated 
products, whether in use or waste, leach BFRs into the environment and contaminate the air, soil and water. 
These contaminants may then enter the food chain where they mainly occur in food of animal origin, such as 
fish, meat, milk and derived products.

https://www.efsa.europa.eu/en/topics/topic/brominated-flame-retardants

Second illustration : Brominated Flame Retardant
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GC-EI-HRMS use in the 2000’s

Compounds with mass defect, HRMS is relevant+

High m/z DecaBDE (959.17)-

High chromatographic resolution+

Limited Thermostability DecaBDE-

Run times until 90 min-

Second illustration : Brominated Flame Retardant GC-EI-HRMS
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 Ionisation assessment APCI-MS/MS

Second illustration : Brominated Flame Retardant EI vs APCI
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First calibration 
point 

(2 pg injected)

Fish oil
Reference 

sample

Quantification at ppt level of PBDEs in complex matrices

Second illustration : Brominated Flame Retardant First results in 2013 in APCI
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Fast Ramp

Injector : 250 °C

Column Rtx-1614

15 m x 0.25 mm, 0.1 µm

Constant flow rate : 3 mL/min

15 m x 0.32 mm, 0.1 µm

Constant pressure : 30 psi

Second illustration : Brominated Flame Retardant Through fast GC thanks to APCI
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Second illustration : Brominated Flame Retardant Through fast GC thanks to APCI
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Second illustration : Brominated Flame Retardant Isomer separation
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Rtx-5MS column (0.25 mm i.d.; 0.25 µm f.t.)

m

BDE#183

BB#209

BDE#209

Shorter columns

15 m

10 m

x 3

x 3

Déca-BDE, 5 pg injectés

x3

10 m

15 m
BDE#209

5 pg injectés

Second illustration : Brominated Flame Retardant Thermolabile compounds
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Spectromètre 
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Analyseur 
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d’ionisation

Chromatographe
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Injecteur

Colonne

APCI
He (20 °C.min-1, 50 cm.s-1)

Second illustration : Brominated Flame Retardant
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Column A : 15 m x 0,25 mm; 0,1 µm, 
Pulsed splitless, 4 mm i.d. liner

Column E : 2,5 m x 0.1 mm; 0,1 µm, 
Pulsed split (1:5), 2 mm i.d. liner

GC-EI-

GC-APCI-

GC-APCI-

Second illustration : Brominated Flame Retardant

Quality control

GC-MS/MS vs GC-HRMS 

Today

Column : 15 m x 0,25 mm; 0,1 µm, 
Pulsed splitless, 2 mm i.d. liner
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Third illustration : Perfluoroalkyl substances (PFAS)

Perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA) and perfluorohexane
sulfonic acid (PFHxS) [...] are, or were used in numerous commercial and industrial applications. Their widespread use,
together with their persistency in the environment has resulted in a widespread environmental contamination.
Contamination of food with these substances is mainly the result of bioaccumulation in aquatic and terrestrial food
chains and the diet is the major source of PFASs exposure. [...]

On 9 July 2020, the European Food Safety Authority […] established a group tolerable weekly intake (TWI) of 4,4 ng/kg 
body weight per week for the sum of PFOS, PFOA, PFNA and PFHxS, which is also protective against the other effects of 
those substances […]

Maximum levels in food for those substances should therefore be set to ensure a high level of human health protection.
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Third illustration : Perfluoroalkyl substances (PFAS) LC-(ESI-)-MS
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Third illustration : Perfluoroalkyl substances (PFAS) LC-(ESI-)-MS

+ indicative levels for fruits and vegetables, starchy roots and tubers, wild fungi, milk and 
baby food, where investigations should be carried out when they are exceeded
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http://hiq.linde-

gas.com/en/analytical_methods/gas_chromat

ography/mass_spectrometry.html
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Current Trends in Food Analysis LOQ & MS sensitivity
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Current Trends in Food Analysis LOQ & background contamination

J. Ferrairio et al. / Chemosphere, Vol. 34, No. 11, pp. 2451-2465, 1997

H. Gallart-Ayala et al. / Trends in Analytical Chemistry, Vol. 42, 2013

N.Salgueiro-Gonzalez et al. / Talanta101(2012) 413–419

Brandsma et al. / Trends in Analytical Chemistry, Vol. 43 2013

O. Päpke et al./Talanta 63(2004)1203–1211

R. Loos et al. / Trends in Analytical Chemistry, Vol. 27, No. 1, 2008

1 compound = several sources
1 source = several compounds

1998 2000 2005 2010 2015 2020
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Current Trends in Food Analysis LOQ determination in food

Limit of quantification
- no longer only associated with the sensitivity of the instrument
- dependent on blank contamination (indoor air + lab material)
- made visible by the increased sensitivity of the systems
- image of the analytical process/environment

Solvent Quality improvement
Provider change
Distillation use (additional step)

Time consuming/cost

Easy to carry out

Material (tubes, connections, gloves…)
Material Change

± Expensive
Often efficient

Procedure
Glass & bench material cleaning

Habits changeInstrumental maintenance

Indoor environment
Furniture change Often expensive

Clean room implementation But necessary !

In Food Analysis
- Complex matrices
- multiple sample preparation steps
- low expected concentrations (< ng/g)

Key to decrease the background contamination 
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Current Trends in Food Analysis LOQ issue

To decrease our
Environmental Impact

lab contamination must decrease
and be under control

Sample size miniaturization

It is also an ethic consideration

consumables, phases, reagents
and solvents miniaturization

POPs Emission
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Conclusion and Perspectives Analysis in the Human exposure assessment

Chromatography coupled to mass spectrometry
is the standard instrument configuration

Always wider multiresidue methods
Following novel and legacy chemical hazard of concern
(i.e. chloroparaffins, chloronaphtalens, additionnal flame retardants, pesticides, …)

Through suspect and non-target screening thanks to HRMS

Lab conception 
(automation, clean rooms, …)

An approach to be invented and co-
constructed to enable the resilience 
of analytical laboratories
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https://www.laberca.org
https://www.saraf-educ.org
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