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Research advances on determination methods for perfluorinated compound
in food contact materials
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ABSTRACT: Perfluorinated compounds mainly contain perfluorooctane acid (PFOA), perfluorooctane sulfo-
nate (PFOS) and their salt compunds. Perfluorinated compounds are one of the persistent organic pollutants,
which are most difficult to be degraded at present. Perfluorinated compounds are widely used in the textile,
paper, leather and other industries for their efficient hydrophobic and oleophobic properties. However, they
have toxicities such as reproduction toxicity, genetic toxicity and developmental toxicity, and they can enter
into people’s food through food contact materials and threaten people’s health. This paper described the over-
view of perfluorinated compounds and the research progress on detection technologies for perfluorinated com-
pounds in food contact materials.

KEY WORDS: perfluorooctane acid (PFOA); perfluorooctane sulfonate; food contact material; detection

1 3l

ill]3

(PFOA) (PFOS) . :

E

21 , PFOA

EELWHE: (2010 IK198)

Fund: Supported by the Technical Plan of General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of
China (2010 IK198)

*BIIEE: , s R E-mail: spluociq@gmail.com

*Corresponding author: LUO Shi-Peng, Engineer, Changzhou Entry-Exit Inspection and Quarantine Bureau, No. 1268, Longjin Road, Changzhou
213022, China. E-mail: spluocig@gmail.com



994

( )
s 2.1 RiRFER
PFOA  PFOS
, PFOA :
PFOS B3] , ’
[10]
[4] > )
[5]
— =
PFOA  PFOS 2005 22 HBEEEL
318,
(SCHER) ; , :
2005 12 5 . PFOS ,
(2006/122/EC) , 2008 ,
6 27 (6.7 ,

2005 , Begley U

, /o (1:1, viv) )
, 1 h,

’ ’ 60%~75% )

[8,9] > ’
[12]
¥ O =5 |\ =i \ ';lq‘#
2 HEAILEF N RIIERE 23 ZRRKRE
60%
2007

[13]

, pH 9~10

> 86%~110% ,



4 , 995
, 3 WA ZEARIERE
[14]
ol e 31 § it Rk % (GC-MS
2.4 fNEREFIERL THBIR-RRA( )
(50~200 C) ’
(1000~3000 psi) , i ’
3] ’ , GC-MS
5 > ’ 5%
2007 (16} 35% )
SGEBPX35 ,
( )
2005 (201 BSTFA (f-
. 175 C 1000 psi ) PFOA
7 min, 8 min ’ .
2 2012 (7] ’
90.9%~96.2%; 2007 , Lv [
[13]
PFOS , 90.2%~103.3%
2005 , Larsen (18] B >
( 2008
[21]
)
95%~104%, 1.0 pg/L ,
25 FHEREA ’ '
[3]
32 BEHEREIE-RIEEHAHPLC-MS)
- (LC-MS) PFOA
2007 ,Lv 9 PFOS ,
(13 PFOS , - LC-MS GC-MS
(GC-MS) LC-MS ,
PFOS , ’
50~60 C 2h ,  ESI APCI ,
ppb 2006 , Tseng 2



996

67 ng/L s LC-MS

33 BEEREEIE-BEKRILEEUPLC-MS/MS)

PFOA  PFOS ,
, PFOA  PFOS
, PFOA
PFOS , PFOA
PFOS ,
PFOA  PFOS
2010 (23]
- PFOS
PFOS  0.0002~0.1 pg/mL
(R*=0.998), 93.8%~101%,
RSD 1.6%~3.1%, 0.4
ng/m’
PFOS [24]
- 6
(PFCAs) ;
3 ,
PFCAs R
0.5 pg/kg,
84.6%~114.6% [24] ,
4
, 13C
PFOS 0.5 ng/kg,
0.5~10 pg/kg, 91.1%~112.8%,
16 2011
[26] [27]

(UPLC-MS/MS)
PFOA PFOA

0.01~1.00 pg/mL (R*=0.999996),

89.5%~100.8%, RSD

1.7%~3.2%, 0.1 pg/m* 2012

[17]

PFOA
PFOA  0.5~50 ng/mL (R*=0.9993),
90.2%~103.3%,
2.74%~6.03%, 0.1 pg/kg
N
; HPLC-MS/MS
HPLC-MS/MS
[28]
52 30k

[1] Kissa E. Fluorinated surfactants and repellents [M]. New York:
Marcel Dekker Inc, 2001.
[2] Giesy JP. Kannan K. Global distributio of perfluorooctane sulfo-
nate in wildlife [J]. Environ Sci Tech, 2001, 35: 1339-1342.
[3] s R , . (PFOS)
[3]. , 2007,33(2): 5-9.
Jiang H, Sheng X, Yang YY, ef al. Analysis Research Develop-
ment of PFOS [J]. Anhui Chem, Ind, 2007, 33(2): 5-9.
[4] , , .
[J]. , 2008, 29(10): 586-592.
Wang LB, Zhao Q, Li ZK, et al. Study on Toxicology of Ammo-
nium Perfluorooctanoate in Food Packaging Materials [J]. Food
Sci, 2008, 29(10): 586-592.
[5] Hu WY, Jones PD, Celius T. Identification of genes responsive to

PFOS using gene expression profiling [J]. Environ Tox Pharm,



997

(6]

(7]

(8]

]

[10]

[12]

[13]

[14]

[15]

2005, 19(1): 57-70.
[M]. : ,2011.

Wang LB. Food Packaging Safety [M]. Beijing: Science Press,
2011.

, . PFOS

[J]. ,2008, 12: 51-55.
Yang JL, Xie JJ. Dual Impacts of PFOS on our Textile Trade and
Countermeasures [J]. Int Eco Trade Res, 2008, 12: 51-55.
[31. ,2011,27(1): 101-105.

Miao L, Mo JIJL, Gan NJ. Study on Testing of Perfluoroocatane
Sulfonate(PFOS) and Perfluorooctanoic Acid(PFOA) in Packag-
ing Material for Food [J]. Mod Food Sci Tech, 2011, 27(1):
101-105.

. PFOS [J].

,2008, 4: 53-56.
Chen HM, Research Development of the Detecting Technology
of PFOS and Related Persistent Contamination [J]. Orga-
no-Fluorine Ind, 2008, 4: 53-56.
Moody CA, Kwan WC, Martin JW, et al. Determination of per-
fluorinated furfactants in surface water samples by two indepen-
dent analytical techniaues: liquid chromatography/tandem mass
spectrometry and F NMR [J]. Anal Chem, 2001, 73: 2220-2206.
Begley TH, White K, Honigfort P, ez al. Perfluorochemicals: Po-
tential sources of and migration from food packaging [J]. Food
Addit Contam, 2005, 22(10): 1023-1031.
[J]. ,2010, 26(3): 167-172.
Feng P, Shi JH, Zhu JJ. Research progress on the extraction of
perfluorinated compounds residues from the surface of non-stick
cookware and microwave popcorn packaging bags[J]. Food
Mach, 2010, 26(3): 167-172.
) > , . Teflon
(PFOA) GC-MS [J1. (

), 2007, 46: 291-296.
Jiang HN, Sun MX, Chen ZH, et al. Micro-Quantitative Charac-
terization of Pentadecafluorooctanoic Acid with GC/MS in SIM
Mode [J]. J Fudan Univ (Nature Sci), 2007, 46: 291-296.
Meesters RJW. Perfluorooctane sulfonate-a quite mobile anionic
anthropogenic surfact antubiquitously found in the environment
[J]. Wat Sci Technol, 2004, 50(5): 235-242.

. ASE -
[J]. , 2002, 3:59-61.

Liu J. Accelerated Solvent Extraction-Solving the pretreatment
technique of Solid and Half-Solid Sample [J]. Mod Sci Instrum,
2002, 3: 59-61.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

17/ -

[J]. , 2007, 25(1):
115-118.
Wang LB, Lv G, Feng ZJ, et al. Determination of Perfluoroocta-
noic Acid(PFOA) and Its salty in Packaging Materials by High
Performance Liquid Chromatography-Tandem Mass Spectrome-

try [J]. Chin J Chromatogr, 2007, 25(1): 115-118.

[J]. ,2012, 33(22): 207-2009.
Zhang Y, Pang K, Lv P, ez al. Determination of Perfluorooctanoic
Acid(PFOA) in Paper Food Containers by High Performance
Liquid Chromatography-Tandem Mass Spectrometry [J]. Food
Sci, 2012, 33(22): 207-209.
Larsen BS, Kaiser MA, Botelho M, et al. Comparison of pressu-
rized solvent and reflux extraction methods for the determination
of perfluorooctanoic acid in polytet rafluoroethylene polymers
using LC-MS-MS [J]. Analyst, 2005, 130: 59-62.
Lv G, Wang LB, Li SC, et al. Determination of perfluorinated
compounds in packaging materials and textiles using pressurized
liquid extraction with gas chromatography-mass spectrometry [J].
Anal Sci, 2009, 25: 425-429.

5 s >

- - . , 2007, 25(2):
276-279.
Bai H, He N, Cui YN, et al. Determ ination of
PerfluorooctanoicA cid and Its Salts in the Coating Layer of
Nonstick Pan by Gas Chromatography /Mass Spectrom etry
Coupled with Accelerated Solvent Extractor [J]. Chin J
Chromatogr, 2007, 25(2): 276-279.

GC-MS-EI  [J]. ,2008, 29(11): 514-517.
Wang LB, Xu LG, Xu CL. Study on Detection Method of Perflu-
orooctanoic Acid Ammonium in Food Packaging Materials with
GC-MS-EI [J]. Food Sci, 2008, 29(11): 514-517.
Tseng CL, Liu LL, Cheng CM, et al. Analysis of perfluorooctane
sulfonate and related fluoro-chemicals in water and biological
tissue samples by liquid chromatography ion trap mass spectro-

metry [J]. J Chromatogr A, 2006, 1105: 119-126.

(PFOS)[J]. s
2010, 29(2): 33-37.
Chen HM, Chen W, Cheng Y, et al. Determination of perfluo-
rooctane sulfonates(PFOS) in the food packaging materials by
HPLC/MS/MS [J]. Chin J Anal Lab, 2010, 29(2): 33-37.

.

5 5 5



998

[26]

[27]

,2010, 29(3): 54-57.
Jiang QT, Liu HT, Chen XM. Determination of perfluoroalkyl

carboxylate compounds in food contact materials with
HPLC-MS/MS [J]. Chin J Anal Lab, 2010, 29(3): 54-57.
HPLC-MS/MS [1. , 2010, 31(8):

174-176.
Chen XM, Liu HT, Xie WB, et al. HPLC-MS/MS Determination
of Perfluoroalkane Sulfonates in Food Contact Materials[J]. Food
Sci, 2010, 31(8): 174-176.

[1. , 2011,
17(3): 134-138.
Miao L, Mo JL, Gan NJ. Determination of Perfluorooctane Sul-
fonates (PFOS) in
UPLC/MS/MS[J]. Anal Test Technol Instrum, 2011, 17(3):
134-138.

Food Packaging Materials by

5 >

(28]

1 )
2011, 27(4): 473-476.
Mo JL, Miao L, Gan NJ. Determination of Perfluorooctanoic
Acid(PFOA) and its Salts in the Food Packaging Materials by
UPLC/MS/MS [J]. Mod Food Sci Tech, 2011, 27(4): 473-476.
GB/T 23243-2009
(PFOS) - [S].
GB/T 23243-2009 Determination of Perfluorooctanoic Ac-
id(PFOS) in Food Packaging Materials, using HPLC-MS/MS [S].

CGUE S 4 R #)

(=TS

T, EL, TR, TEMRA
B A BN ESEY RGN .

E-mail: spluociq@gmail.com



