GC-Q-Orbitrap-based analytical method for the quant

ification of PBDE

UNIVERSITAT»e
il BARCELONA

in food commodities

Nuria Cortés-Francisco 2, Ifiaki Beguiristain 2,

aLaboratori de 'Agencia de Salut Publica de Barcelona
b CIBER of Epidemiology and Public Health (CIBERESP
c Departament de Quimica Analitica, Facultat de Quimic

), Madrid, Spain

ntoni Rubies 2, Francesc Centrich 2b, Mercé Gr.

, Avinguda Drassanes 13-15, 08001, Barcelona, Spain

nados ¢

E-mail: ncortes@aspb.cat

a, Universitat de Barcelona (UB)

INTRODUCTION

Brominated flame retardants (BFRs) are chemical mixtures w
has been shown that BFRs are persistent, toxic and bioaccumu
consequence, these substances have also over time reached t he food chain [1-2].

The European Commission published in 2014 a Recommendation
quantification (LOQ) for the different groups of BFRs (poly
and derivatives, emerging and novel BFR) in order to detect t

hem in a wide variety of food commodities.
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= Eggs and egg products

= Milk and dairy products

= Meat and meat products

= Animal and vegetable fats and oils

= Fish and other seafood

= Products for specific nutritional uses
kFuud for infants and small children
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EXPERIMENTAL PART

hich are applied to products such as plastics and synthetic f
lative and they have been found in environment due to leachin

on the monitoring of traces of BFRs in foodstuff (2014/118/E
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The Laboratori de I'Agéncia de Salut PUblica (LASPB) has ana
official control programs since 2009

lyzed PBDEs in fish and seafood, as part of the

Method under ISO/IEC 17025 accreditation
New congeners have been included

Special effort has been done in order to achieve lower LOQs (0 .01 ng/g) to fulfill the Recommendation.

Extraction efficiency and matrix removal:
preparing replicates of spiked samples.

evaluated by

5HT, 15 m, i.d. 0.25 mm, pm
Electron impact, 50 eV
PTV, 6 pL HR - SIM

The protocol is shown below:

GC-HRMS (Q-Orbitrap): GC-Q-Exactive
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Figure 2. Extracted ion chromatogram of the 10 PBDES analyze  d in spiked 0.01 ng/g Tuna analyzed

HRMS (Q-Orbitrap).

METHOD VALIDATION MONITORING ON THE PRESENCE OF PBDE IN FOOD

The method was validated using spiked blank tuna fish sample
parameters were tested: linearity, precision, trueness, s

s based on 657/2002/EU. The following
electivity, limit of quantification and uncertainty.

Samples were spiked at 3 differents levels: 0.01 ng/g, 0.025 ng/g and 0.1 ng/g.

Table 1.
validation.

Quality ~parameters obtained during

Linearity was studied between
the LOQ: 0,01 ng/g and 0,3 ng/g.

Precision expressed as RSD (%)

Linearity

LOQs (ng/g)

AN

0.9991 ]
R / was always better than 22 %.
0.9987 127 0.01 258 % - / )
as * Uncertainty (U %) was always
0.9989 107 0.01 213 2
0.9930 156 0.01 32.1 = / better than 44 %.
0.9945 142 0.01 302 . « Trueness (%) was always
0.9990 12.8 0.01 253 : . between 70-130 %.
00984 150 oot . 7 It R P 1
Figure 4. Matrix-matched calibration curve
09910 135 001 267 prepared on TUNA fish for BDE-209
0.9924 15.8 0.01 353
09993 139 001 296 1 Bl
o S B
140 b
0 zm
100 iw
v J
L »
) [T L L
g 3§ 3§ 8 8 g 8 8§ 8§ R em R s e P R

Figure 6. BDE-209: Extracted ion chromatogram for the quant ification ion ( mJz 799.33288)
and the confirmation ion ( miz 801.33062). The molecular ion ( m/z 959.16751) is also
displayed, showing the specifcity of the technique.
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ith the GC-HRMS (Q-Orbitrap) to Dr. Dominic Roberts

2016: 50 % of the samples (fish and seafood commodities) were
Orbitrap).

found positive for PBDEs by GC-HRMS (Q-

Table 2 shows results for the analysis of 52 samples: for each
concentrations, average and mean values are shown.

congener maximum and minimum

Table 2. Average, maximum, minimum and mean concent
2016-campaign

-

ration (ng/g wet weight) of each PBDE congener foun d in the fifty-two samples analyzed during

Average 0.010 0.020 0.037 0.031 0.016 0.027 <0.010 <0.010 <0.010 0,031
0.035 0.100 0.068 0.019 0.038 <0.010 <0.010 <0.010 0.093
0.010 0.011 0.012 0.014 0.012 <0.010 <0.010 <0.010 0.010
0.020 0.022 0.013 0.015 0.028 <0.010 <0.010 <0.010 0.020

ooy S e For 2017 new food commodities  included in the
s Recommendation  will be analyzed reflecting

consumption habits in order to give an accurate
estimation of exposure.
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Figure 8. Extracted ion chromatogram of the hexa-PBDEs spik  ed at 0.01 nglg in

10 cheese sample during 2017-campaign using GC-HRMS (Q-Orbit  rap).
E
- Figure 7. Extracted ion chromatogram of the PBDEs analyzed i n a
’ S 10 Salmon fish sample during 2016-campaign using GC-HRMS (Q-O  rbitrap)

CONCLUSIONS

* The in-house developed extraction method based on QUEChERS
to the analysis of fish and seafood.

methodology was successfully applied

*The LOQs required in the Recommendation (2014/118/EU) were
HRMS (Q-Orbitrap).

achieved for all the PBDEs using GC-

«In 2016, 50 % of samples contained PBDEs with levels above the
reveals the exposure for humans to PBDEs through the food cha

recommended LOQ (0.01 ng/g), which
in.

« New food commodities are being analyzed during 2017-campai gn using the same methodology.



