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The Determination of Perfluorooctane sulfonate in
Food Packing Materials by HPLC-MS/MS
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ABSTRACT - Determination of PFOS in instant food packing materials by LC-MS/MS was developed. The pro-
cedure involves an extraction of the Food Packing Materials with 100% methanol soxcelet extraction method. The LC
separation was performed by Hypersil Gold (150 mm x 2.1 mm 5 um) with mobile phases of 2 mM amoniumacetate
solution and acetonitrile. The Mass spectral acquisition was done in negative ESI/SRM using the TSQ Quantum Ultra.
With this method, good linear relationship, sensitivity and reproducibility were obtained. The rate of recoveries of
PFOS from paper material spiked with 1.0 ug/L were 99.84%, respectively. The limit of quantitation and limit of
detection were below 0.03 ug/L and 0.009 ug/L. The method had been applied to determination of PFOS in instant

food packing materials.
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Table 1. Formular and Chemical Structure of PFOS

PFCs Formular Chemical Structure
F FF FF FF F
. AYER VARV ERY
PFOS C¢F,,0, \WAYAVAW, \S//

AN
F FF FF FF Fo O

Table 2. Optimum Operating Conditions of HPLC-MS/MS

Condition

Hypersil Gold

Column (150 mm x 2.1 mm 5 um)
A: 2 mM Ammoniumacetate sol.
B: Acetonitrile
Time(min) A(%) B(%)
0.0 90 10
HPLC Mobile phase 0.3 90 10
4.0 5 95
5.0 5 95
6.0 90 10
12.0 90 10
Flow rate 200 ul /min
lonization ESI (Negative)
Spray voltage 3500 V
Sheath gas pressure 40 psi
Auxiliary gas Pressure 15 psi
MS/MS Ion transfer capillary 350°C
temp.
Scan type SRM
Q1 peak width 0.7 Da
Q2 peak width 0.7 Da
Collision gas pressure Ar at 0.7 m Torr

system®] $-2H8 TSQ Quantum Ultra (Thermo Scientific)=
AFEEF o™, HPLC 271 Hypersil GOLD (150 mm x
21 mm Sum) AHS AL OH o]FHCEE 2mM
Amonium acetate & ¥} Acetonitrile (90% : 10%) & ©]
S5t 0ol M 0327HA] SRt F, 0300 4271
linear gradient2 oM EUEH] 95%7} H =& slo] 1&
b A 3 T SEVH oMHIEUED 10%% frA] 5]
200 pl/min®] F&02 1287 BAEFAAL AlE= 10ul 5
dalith HES 913 MS/MS #4278 ESI (electrospary
ionization)©| 3} WAS MBS negative modedl A
SRM (selected reaction monitoring) *21S AFE-3}43 ne-
bulizing gasZ d4&7}2~ collision gas® ©}23L 7F~E A}
£33 718} MS/MS FE}0|El= spray voltage 3500 V,
sheath gas pressure 40 psi, auxiliary gas pressure 15 psi, ion
transfer capillary temperature 350°C 2 AA st 2319
TH(Table 2).
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Table 3. SRM (Selective Reaction Monitoring) transition of MPFOS and PFOS

Compounds Parent ion (m/z)  Quantization ion (m/z) Confirm ion (m/z) CE (v) Pol
MPFOS 502.90 79.87 98.83 42 Neg
PFOS 498.89 79.86 98.86 42 Neg
RT: 0.00 - 12.00
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Fig. 1. SRM (Selective Reaction Monitoring) Chromatogram of PFOS.

o] REE Ay 2 A3 HEFLESTE I o] E(Per-
fluorooctane sulfonate, PFOS) 2] EEoi =2 7%
E BN, £ s AEAEE =017] Sl MS/
MS 4] A] SRM (Selected Reaction Monitoring) ==
7} JEER 7871 2 collision energys A5l z}
Zro] A& digk HA FARAES A F4EZ
24 collision energy= 42 VZ ©|u]2] parent ion, quantiza-
tion ion, confirm ion< 498.89, 79.86, 98.86 m/z ©] T}
(Table 3).

HEZQ 2L FYolE FFHS 0.05~5 pg/L 9] *
2 A% F YWERFEAS Huisle] PAEAS 24

& A3} y=0.148477x — 0.0639567, A AAF(R?) 0.9998%

Table 4. The recoveries, LOD and LOQ of PFOS

Fagk AANS A5 F Ao G 3 HESH
= 33 A3 Z+2F 0.03, 0.009 pg/L 1YL Al 8ol 3t
HEFQESEE T o|E] B I5&S AR
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5] WH2-3t Al= Table 3 oM H= vl o] 3482
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Compoounds R?

Recovery (%)

Limit of Quantitation (ug/L)  Limit of Detection (ug/L)

PFOS 0.9998

99.84 £ 5.57

0.03 0.009
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Table 5. Concentrations in instant food packing materials

Ttem Sample PFOS
(Detected samples) (ng/g) (ng/m?)

Paper cup 7(1) 322+0.16 0.63+0.02

Paper foil 5 N.D. N.D.
Instant food 397+£0.13  1.08+0.03
nstantoo 15(3) 420+0.16  0.69+0.02

packing paper

537+0.10 0.31+0.01
Bakery cup 3(1) 532+0.12  0.51+£0.02

(N. D. : Not Detected), (n =3)
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