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Results and Discussion

Device/Conditions 

GC Trace 
1310 

(Thermo 
Scientific)

Injector Spitless mode ; 1µL ; 250°C

Column
Restek RXI-5MS column (30m, 

0.25mm, 0.25µm).  Flow 1ml/min ; He

Thermal gradient

Initial temperature : 100°C (for 1 min) 
and increased to 325°C at 10 °C/min 

then held for 7 min. 
Total run time :  30 min.

ISQ LT 
(Thermo 

Scientific)

Source EI ; 70eV ; 250°C

Transfert line 280°C

Mass range m/z 150-600

Mode
Full scan and SIM mode (3 

characteristic m/z ratios monitored for 
each PCB)

Sentinel project strategy
Objective: To strengthen the current food chemical safety monitoring 
system by developing high-throughput, sensitive and cost-effective 

screening tools for PCBs surveillance in meat

Better understanding of contaminations, better prevention of chemical risks, 
better understanding of the risks associated with chronic low-dose exposures

1/ Increase the efficiency of regulatory 
inspections by health authorities 

2/ Facilitate industrial self-control tools 
3/ Monitor chemical contaminants at sub-

regulatory levels 

Introduction
Polychlorinated biphenyls (PCBs) are synthetic molecules widely used in
various industrial sectors in France during the 20th century. These
persistent organic pollutants (POPs), are now present in the human diet and
bioaccumulate in fatty tissues of living organisms. Their toxicity for humans
and environment is well known.

Current sample preparation methods for PCBs analysis in meat (e.g.
Soxhlet, microwave-assisted extraction, ASE) are often long and tedious.

The objective of this work, carried out in the frame of the SENTINEL ANR
program (ANR-19-CE21-0011), was to develop a simple and fast method
using QuEChERs to overcome traditional PCBs extraction methods from
meat, allowing to improve the GC/MS analysis throughput and to reduce
solvent consumption.

Parameters tested 7 PCB method performance

Selectivity
(n=3)

In progress. 
Numerous interferences from the matrix 

and QuEChERS salts

Carry-over
(n=3)

No carry-over in blanks (solvent) at the 
highest calibration point

Sensitivity
LOD (S/N>3),
LOQ (S/N>10)  

(n=5)
(pg/µL)

LOD solvent

LOQ solvent

LOD matrix In progress
LOQ matrix

Calibration 
range

7 points:
0.5, 1, 5, 10, 50, 

100, 500 pg/µL 
and IS 

50 pg/µL  
(n=3)

Range solvent 0.5 - 500 pg/µL

Range matrix In progress

Model solvent Linear or Quadratic according to PCB

Model matrix In progress

Weighting solvent 1/X

Weighting matrix In progress

R2
solvent > 0.9996 for all PCB

R2
matrix In progress

Matrix effect
Extract blank matrix spiked with
3 QC levels: 25, 50, 100 pg/μL

(n=3)

Strong effect: ME>+50% 

Recovery rate
Blank matrix spiked with 3 QC 
levels: 25, 50, 100 pg/μL (n=3)

[41-79 %]
Improved with Florisil: [67-86%]

➢ Blank matrix: Silverside ham

PCB 28 PCB 52 PCB 101 PCB 118 PCB 153 PCB 138 PCB 180

0.1 0.1 0.25 0.25 0.1 0.25 0.25
0.5 0.5 [1-5] [1-5] 0.5 1 [0.5-1]

Conclusion
➢ Main QuEChERS parameters (solvents, salt concentrations, contact time, temperature...) have been tested for the extraction step. Several conditions have also been tested for

the purification part using dSPE and dSPE + Florisil. Alternative tests are currently conducted using LLE (Hexane, AcOEt) for extraction or using SPE for purification, in order to
reduce interfering materials and improve the performance of the analytical method.

➢ Once validated this method will be transposed to high resolution mass spectrometric detection enabling to strengthen the current food chemical safety monitoring system
with the aim to use this method for PCBs determination at sub-regulatory levels by further gaining both detection selectivity and sensitivity.

GC-ISQ analysis

Freeze-drying
Ball mill

homogenization

1g sampling
+ standards

+ Internal standards
doping
+ water

Mixer 
grinding

Silverside ham
(5% fat)

Preparation /Homogenization Doping Step 1 : QuEChERS Extraction Step 2 : QuEChERS Purification Concentration

Partitioning
(CH3CN / MgSO4 + CH3COONa)

Step 1 Step 2

Step 3 Step 4 Step 5

Dispersive SPE clean up
(MgSO4 + C18 + PSA)

+/- Florisil

Step 1

Step 2 Step 3 Step 4

Gentle concentration 
under nitrogen flow 

PCB 28 PCB 52 PCB 101 PCB 138 PCB 153 PCB 180PCB 118

The analytical method was developed in
internal calibration using a mixture of 7
indicator PCBs (28, 52, 101, 118, 138, 153,
180) and their 13C12-labeled homologues.

13C12PCB 28 13C12 PCB 52 13C12 PCB 101 13C12 PCB 138 13C12 PCB 153 13C12 PCB 18013C12 PCB 118

Materials and Methods

➢ MgSO4        removal of traces of water
➢ PSA        removal of acidic compounds, polar pigments, 

sugars and fatty acids
➢ C18 bonded silica removal of lipids and sterols
➢ Florisil® (silicon and magnesium oxides)        removal of 

other non-polar impurities such as lipids

Extraction analytical method

Dispersive SPE clean up
(MgSO4 + C18 + PSA)

Dispersive SPE clean up
(MgSO4 + C18 + PSA)

+ Florisil

Matrix Effect

Recovery rate

GC-MS/MS development

Full scan 
chromatogram

Monitored 
ions (SIM) 
(3 characteristic 
m/z ratios 
monitored for 
each PCB) 

SIM 
chromatograms 
(50pg/µL)

28

28 13C12

52

52 13C12

101

101 13C12

118

118 13C12

153

153 13C12

138

138 13C12

180

180 13C12

ion 1 ion 2 ion 3

28 256.0 (100) 186.1 (80) 151.1 (25)

28 13C12 268.0 (100) 198.1 (85) 162.1 (35)

52 292.0 (100) 220.0 (100) 255.0 (40)

52 13C12 304.0 (80) 232.1 (100) 267.0 (30)

101 325.9 (100) 254.0 (75) 290.9 (25)

101 13C12 337.9 (100) 266.0 (90) 303.0 (30)

118 325.9 (100) 254.0 (50) 184.0 (30)

118 13C12 337.9 (100) 266.0 (50) 196.1 (30)

153 359.8 (100) 287.9 (70) 218.0 (30)

153 13C12 371.9 (100) 300.0 (85) 230.1(50)

138 361.9 (80) 289.9 (80) 324.9 (30)

138 13C12 373.9 (90) 301.9 (80) 336.9 (30)

180 393.8 (100) 323.9 (80) 251.9 (30)

180 13C12 405.9 (100) 335.9 (90) 264.0 (40)

SIM ions  : m/z (relative abondance (%))

C12H7Cl3 257.54 12.99

PCBs 
(IUPAC)

Raw 
formula

Molecular 
mass

Retention 
time (min)

C12H7Cl4 291.99 13.67

C12H7Cl5 326.43 15.36

C12H7Cl5 326.43 16.53

C12H7Cl6 360.88 16.94

C12H7Cl6 360.88 17.46

C12H7Cl7 395.32 18.67


