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Development of a fast and simple method for extraction of
Polychlorobiphenyls ethers (PCBs) in meat and GC/MS analysis.
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e Introduction ~N Sentinel project strategy ~

Polychlorinated biphenyls (PCBs) are synthetic molecules widely used in Objective: To strengthen the current food chemical safety monitoring
various Industrial sectors Iin France during the 20th century. These system by developing high-throughput, sensitive and cost-effective
persistent organic pollutants (POPs), are now present in the human diet and screening tools for PCBs surveillance in meat
bioaccumulate in fatty tissues of living organisms. Their toxicity for humans
and environment is well known. 3 2 3

44 1/ Increase the efficiency of regulatory

“r =% o5 inspections by health authorities
Current sample preparation methods for PCBs analysis in meat (eg. 2/ Facilitate industrial self-control tools
Soxhlet, microwave-assisted extraction, ASE) are often long and tedious. 3/ Monitor chemical contaminants at sub-
regulatory levels
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 | o | | |
meat, allowing to improve the GC/MS analysis throughput and to reduce Better understanc;lmg of con.tammatlorlls, bettgr preven.tlon of chemical risks,
better understanding of the risks associated with chronic low-dose exposures

\ solvent consumption. / \_ )
. Materials and Methods \

Preparation /Homogenization Doping Step 1: QUEChERS Extraction Step 2 : QUEChERS Purification Concentration GC-ISQ analysis
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Scientific) and increased to 325°C at 10 °C/min

then held for 7 min.
Total run time : 30 min.
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- Results and Discussion \
GC-MS/MS development Extraction analytical method
Full scan ] Dispersive SPE clean up Dispersive SPE clean up
1299 13.67
chromatogram B (MgSO, + C18 + PSA) (MgSO, + C18 + PSA)
1604
B 1 17.46 1867 Parameters tested 7 PCB method performance
. In progress.
Selectivity : Prog .
(h=3) Numerous interferences from the matrix
and QUEChERS salts
. 50% 300% : ;
Carry-over No carry-over in blanks (solvent) at the 0 Spiked with 3 QC spiked with 100 “;?;;;;L e e
g (n=3) highest calibration point Zope/ul FS0pe/uL 100 pa/uL ¢ ) ¢
. L\’{ VNI N L B S L] Mt‘::jt B S0 T 250%
€ IRU— B S PCB28 PCB52 PCB101 PCB118 PCB153 PCB138 PCB 180 &
u......l“,wT_‘“fL"‘J,,,‘W SenSItIVIty I—ODsolvent T T
125 130 138 14.0 14.5 15.0 158 T”_ﬂeﬂg_.ﬂﬂm} 16.5 17.0 178 18.0 185 19.0 198 LOD (S/N>3)' 0.1 0,1 0,25 0,25 0.1 0,25 0,25 2[;;0',{: T
LOQ (S/N>10) LOQ solvent 0.5 0.5 [1_5] [1‘5] 0.5 1 [05—1] g — g
: . , (n=5) g 5 : | ) r
Monitored PCBs Raw Molecular Retention SIMions :m/z (relative abondance (%)) P . = & 150% ! ' T
ions (SIM) (IUPAC) formula  mass time (min)  jon 1 ion 2 ion 3 (pg/uL) MEIL In progress Z [ Matrix Effect x
(3 chara.cteristic 28 c ol X & 256.0 (100) 186.1 (80) 151.1 (25) LOQ matrix = oo T é 100% L
mgrz‘izztr:osl o 287C,, 12174 57.54 99 268.0 (100) 108.1(85) 1621 (35) Ran ge 0.5 - 500 Pg /HL | T ’ I ;
each PCB) 52 c ol por 6 202.0(100)  220.0(100)  255.0 (40) et ' c o [ !
52 3C,, T 9L99 3°7 304.0 (80) 2321(100)  267.0(30) Range .ty In progress 20
101 CHCL 226,43 1536 3259(100) 2540 (75) 290.9 (25) Calibration
1013C,, e | | 337.9(100)  266.0(90) 3030 (30) range Model . ent Linear or Quadratic according to PCB 0% 0%
118 325.9 (100) 254.0 (50) 184.0 (30) 7 points: Ui v M P & < o P v X > &2 P M
CLHCL . . P : > > $ S 5 3 S o o § 3 < 3 K
185C, s 32043 1653 3379(100)  266.0(50) 1961 (30) 051 5 10,50, | Model i In progress & © & S & & & £ &£ & & & & &
153 359.8 (100) 287.9 (70) 218.0 (30)
100, 500 /Ul I
153 3C,, CultCls 30088 1094 371.9(100)  300.0(85) 230.1(50) gﬂ q FSg H Weighting soivent 1/X
138 361.9 (80) 289.9(80) 324.9(30) , ]
. 120%
1287C,, C.HCls 36088 17.46 00 301080 336940 50 pg/uL Weighting matrix In progress Sriked with3 OC 120% R
180 393.8 (100) 3239 (80) 2510 (30) (I’\=3) ne 5f L PCB 25 pg/uUL WSO pg/ul W 100 pg/uL szlls,erj x:lut 1r|:m-p;;é:;L e
CH-Cl . . ' ' > 0. or a g floris g florisi g florisi
180 C,, o 3963 1867 4059 (100) 3359 (90) 264.0 (40) solvent 999 100% 100%
RE .. In progress
1UU—_ 13.03 100 16.59 R Hl:ll.:':'\- 30
SIM ﬂ 28 ] . 118 Matrix effect = 1 . | -
chromatograms .’ A E o o Extract blank matrix spiked with 2 TH] | | 3
( Jul) | - ] . 118 BCyp | P Strong effect: ME>+50% B o ) g
50pg/ JL 2818C, 2 3 QC levels: 25, 50, 100 pg/uL - i T Recovery rate | £°%
0 12.82 13.2%.71 50% L 153 ( N ) g T B i - E
100 103 '15_.*:-::-24 n 3 E .[ :5
13 = o © 400
ELZ o2 3 fom  1637Ce Recovery rate 14179 %] a0 & 40%
| o | 138 Blank matrix spiked with 3 QC . N . N
L 528G, % J\‘e« 3 . P 3 Improved with Florisil: [67-86%] | )
. 1;33 . 18sC levels: 25, 50, 100 pg/uL (n=3) 20% 20%
101 ‘]l; 103 =2 1873 12
- SRa % 180 s LZL > Blank matrix: Silverside ham 0% 0%
| 101G, i «] 1801C,, e & & & & & & & P g ,@w S
O I1'2I o I'||3I IV I1'4 IV o I1'ISIE.ﬁll w 1':3I o : T 1|6 T 1'7 T '1'3 .1B;§ﬁ—. Iﬁj‘jﬁl I Q{J QL Q& Q& QI:?J Q& Q{ﬁ-‘; QI:”' Q(“
k Time (min}y . Time (min} )
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. y
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