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Abstract: A fast screening and conformation method of phthalates in food contact materials based on liquid
chromatography mass spectrometry using a linear ion trap-orbitrap hybrid instrument at high mass resolution
(HPLC-LTQ-Oribitrap/MS) was developed. Accelerated solvent extraction method was applied for pretreat-
ment of specimen. The operational parameters of ASE were optimized, such as extraction solvent, extraction
temperature, static extraction time, flush volume and extraction cycles, to improve extraction efficiency of
phthalates from food contact materials. High resolution mass spectrometry was applied to remove matrix inter-
ference. Full scanning of electrostatic field orbitrap was applied for quantification of compounds. Secondary
mass spectrometric image of ion trap was applied to verify the unknown compounds. The results showed that
the detection limit of phthalates were 1 ng/mL; the average recoveries is from 89.8% to 101.1%, with RSDs
less than 8. 0%. It was concluded that the method is simple, sensitive, and suitable for screening and confirma-
tion of PAEs in food contact materials.
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Fig. 1 Extraction ion chromatograms of 11 PAEs

EEeY, 3, & 0¥ERIER
2.3 EIMFEHHIA
{EFREY ASE IEDEEN 10 MPa, ALt RHIT
EDARK . REHP, R T ZRB5R. NEE . Bis
KBS 4 MEZEBUEF,BEREN 100 C,5E
09BN 5 min, B 2 R, PHARIRY 600, BRE
HBA-RKBIRENZRSHN, FER 28,
O _SBRIRER T BoER, MBS RS
MR K I ARERF 70X SESE 9 ZEBUS I BY ZE BN
KPR FBENZREER, R, ZRBEIENER
Biflle —MKIR,EEREENTTS, ZEAEIE0,B

FRINBEDBNR



13 T PACKAGING ENGINEERING Vol. 32 No. 15 2011. 08

46 &
®1 NABE_FBREXLSYRNNEXER
Tab.1 The detection information of 11 PAEs

s wam e o 43 - 4 s 22 / iﬁ%% T W h e T

m/z (pg +kg™ ') HFE/min H* NH'"  Na™® 1 2
1 DNOP Cs His Oy 391. 28290 —3.5 15.92 Y” N Y 295.1954 301. 15
2 DBP Ci6 Hy, Oy 301. 14008 —3.2 9.56 Y N Y 245.0719 171.09
3 DNHP Cao Hy5 Oy 343. 283 36 —2.7 15. 14 Y Y Y 335.1260 233.11
4 DMP Cyo Hip Oy 217.046 63 —2.3 1.77 Y N Y 195. 0652 138. 04
5 DBEP Cso Hso Os 389.192 26 —3.1 9. 86 Y Y Y’ 367.2113 289.12
6 DEEP Cys Haz Og 333.12970 —3.95 3.89 Y Y Y- 261.0658 —
7 DPP Co Hy, Oy 341.077 33 —3.2 8. 37 Y Y Y 325.1114 319. 20
8 BBP Ci9 Hy, Oy 335.124 45 —2.8 9.68 Y N Y 279.0547 204. 96
9 DCHP Cso Ha Oy 353.17108 —3.5 12.12 Y N Y’ 271.094 6 189. 01
10 DIBP Cys Hy2 Oy 301. 14008 —3.2 9.56 Y N Y 269.1548 171.06
11 DEHP Coy H35 0, 391. 28290 —3.5 15.92 YY" N Y 167.034 4 279. 15
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RERAKE,. #EASEEN, ONEARBIZN, R
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29 5,8,10,15 F0 20 min WEEAEEIT, HEFS
ZENBSEIM 8 min FEKF 20 min §Y, N ZEEHERE K
00, BRI, FSEEYBIREN 8 min,

2.4 KHETESKENR

KA FT-MS WK _FREBECESYHITE

£.8 11 LR _BREXVRVESIVESRA
BisHER—RIIE TIER , REBIFERESIEB
REZHITRER L%, 11 FPIB I 5~200 ng/mL Z[8
SMXAREG  HEAMMBXABUIIKRT 0.999, DUE
B 31TE, AJ5EN 11 i PAEs 8940 0 FE 19 2%
71 ng/mL,
2.5 QRRS5BEBE
XKATEGPRINESRNDE, NEREMM
MRETARINOUW LS, 3 11 M ER — BERESEY)
RDBARNIE. P S 3 TIRENIRESR, B TIRE
KIHIT 6 REE RN, YYD ENBERBE(RSD)
BRIE 2,

R2 3NFEMAFEHOBEMEZE (n=06)

Tab.2 Recoveries and precisions for blank sample spiked at three different levels (n=6)

K1 K 2 KF 3

PAEs wma e womnE = & =
/(y;r j] kj’l ) E/qﬁ”;? RSD /(y; j] kf’l ) E/Llf;? RSD /(;xgj,r j] ki’l ) E/qi? RsD
DNOP 2.0 97.6 4.4 10 96.5 5.5 50 100. 3 4.7
DBP 2.0 93.7 5.3 10 98.9 3.6 50 96. 5 3.9
DNHP 2.0 95.8 3.6 10 97.2 5.8 50 96.7 4.8
DMP 2.0 101.1 6.3 10 89.8 3.9 50 97.8 5.2
DBEP 2.0 98.5 4.2 10 98.2 4.3 50 94. 8 6.2
DEEP 2.0 97.6 4.8 10 101. 4 5.5 50 96.7 3.8
DPP 2.0 92.8 5.1 10 98.7 4.5 50 94.2 5.4
BBP 2.0 96.5 6.6 10 95.4 6.4 50 98.5 3.6
DCHP 2.0 101.0 3.8 10 97.6 3.5 50 99.8 4.5
DIBP 2.0 98.1 7.5 10 100. 2 4.6 50 95.7 5.0
DEHP 2.0 98. 2 5.8 10 98.8 4.3 50 94.2 4.7
DNOP 2.0 94. 2 3.2 10 101.7 7.2 50 96. 2 3.9
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