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Resear ch progress on the migration of phthalate esters plasticizersin food
packaging materials
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ABSTRACT: With the acceleration of people’s living pace, the packaged foods are becoming more and more popular
with consumers. Plastic packaging materials are widely used in food packaging materials due to their abundant
sources and low cost. Phthalate esters (PAEs) are the more commonly used plastic plasticizer. Plasticizers can
increase plastic ductility and toughness by increasing the distance between the plastic macromolecular chain and
reducing plastic intermolecular forces. But the dissociation of plasticizer molecular makes it easy to migrate into the
contactant. This paper introduced the physic-chemical characteristics of PAEs, and summarized the migration of
plasticizers in different types of food packaging materials such as liquor and edible oil and the detection methods of
PAEs in literatures, analyzed the reasons for the large number of cases of plasticizer exceeding the standard in China,
and made some recommendations for the development direction of food plastic packaging materials in the future. At
the same time, it provided theoretical references for the further research of plasticizers and development of
regulations and standards of food supervision departments.
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(diethylhexyl phthalate, DEHP), 4B7% — 2 — ] Fid(dibutyl
phthalate, DBP) . 4F 2% — H ig — Z [i§ (diethyl phthalate,
DEP) . 487 —H iR | 2 X %MK (butyl benzyl phthalate, BBP)
%, PAEs BIREIMEILG Y, 1A, BRI & Eu#H
WA, W5 MR R R B g Rt T
PAEs fAAE M IZ M FIXEREMEPE, © 28X 2RI A 5
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Bk n] LU O7 ke o el B ER AR, 25
ABEIF AR 1Y) 80%!7 . PAEs 8 5 S H A A FH Toll 14
IRERA L Z, K5/ B BACR 4t S kg 201 3
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Fig. 1 Structural formula of PAEs

3 PAESERMBEMEFHIBAE

1 A2 R RL R SR A R, AN R AR B
T NZEHfih PAEs MR AR . FRE E &K A5 GB
9685-2008P MR bR HE No 10720111005 £ i v £k 5]
B B8 BRIV A TR IR 1 T WA (0 BRABL ML A2 - PAEs 7E 8%
iR EE R LR, EANCAAH TRZHISE, Coltro &Mkt
R LN (polyvinyl chloride, PVC){f &5 iR 84 F 7E £ i

B T A AT LA B, B AL A R B |
TR . NS X AR A A A R . R X Ty
T BT o B Y U250 e T B B A R
W7, RIBEFE T 4 ORI R AR . 2 NI
ZEAEXT PVC RL R 4 FiIB AL £ b P A R ML
IUTAEXS PVC A i AL I A8 AR b P AR 1 D P00
A ST, S BN ARG A R A E YR
B4 A R A ) VR AR

4 BmBEET PAESHEHITEIF.

AR, AN BIXE A 2B S R TE B R T A RS
i, THgtll FILFER & RXT PAEs E£&&T
HERBAE R ZEAN 4
41 BHBEREZELFER

2011 AF— B “rp [ 5145 PV b KU S TS 9 109 7
T P 7 P 265 1 G A 7ol s ) o S 7 A PR
R AR S A BEAR ), A P RS 380 A 8 Ak 70 AR K 4 D
R H A IS A R T . Bl eI
R ) SORL A, SR A, o B A AT O FL IR A
Lo B A A PR A A BT HEA TR A BB
WAL S A BB LR R oK . Hdr 4 10 m
AW, T A 0.1 mg/kg ByELHIM,

BB FE G AR T iR 38 AUk SR T,
11 HEYRBCK: (i 54 19 DEP. DBP., DEHP & &i#1714)
Br, 4559FH] DBP #1125 100%, DEP #il#h 94%,
DEHP £ %4 94%.

X1 75 e AU Jb Rt o X BT B 9 80 14 1 I o
DBP. DEP % 18 Fof b & mEUEA TG . SRAFE Hb S 045
Ry KB . R . | R ERIE G2 R E S
6 FIBALFIFE FUTGRE S Bl i, b 26 fFRE S b 359K
4B — F ik — % T M5 (diisobutyl phthalate, DIBP), & H}3%
Bk 32.5%. 80 fHRESL A 10 £HEES: DBP & il T
WA [2011] 551 S8 ( PAIBIMAIT R FEMRE
T b VS I3 o R 2R R R TR S o fe K% B Ak 1 bR ) KR
FEM 0.3 mg/kg, BIREN 12.5%,

Pt IR 102 RS Y 16 FBART R TAG:
MG, # 4 Foieil . 102 HERES A 33 St SR
E RN RE, AEHEN 32.4%., Hh—4tkeE Lt DBP &
H A 29.3 mg/kg, 5 EFE FRIE 98 fi.
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BHAS AR B . PAEs J& THRva I, AL 0+ 590k
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X 22 AU ay I 58 T SRR R 2 R
(polyethylene terephthalate, PET)F13 Z./% (polyethylene, PE)
SRR B SRR RS K A, R TR BB AR | AR
] G AL R RS AR I RR s . 25 SRR, AHRIA
IR . A5 R, PE ¥RDHIZE A K &l -h DBP A1 DEHP
T T PET MIRDHZE Y, 1E6617 20 d, SEAFIRE N
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PP). PE. =% & I 2./ (high density polyethylene, HDPE)
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WRiE 412 82 LKA HEAT T B R NN DEHP
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5.1 S+ & i%- R iL % (gas chromatography-mass
spectrometry, GC-MS)

GC-MS 2 H i % I #9 — B 38 4k 500 46 0 5 %
23271 GB 21911 HplE %€ b 16 FheBAE — H g il i
RISRFE GC-MS 3EP8. BFfARTRI B b 3 i, BHIFA B
AW & B AT AR B Ty i, DA TR, 2@
SRR SR AR FID2 R PSR 3% K 43 F 2 1Rl 37 B
A3 B IAR R 4y F A AR K 4, A I R A
GC-MS HarT, $ims 1R i 22 SR Ak i b, Sl ik
PERRIA T, AR BRI IR BOFE T o A At P P [ A A%
B AR 3 - T B S R 17 R b A TR Oy
PR S HP-5MS SR 35 AT, HEFE IR 250 °C,
SRECRE P THER M 72, 17 R4l 7E 220~280 °C X JH] 43 14,
RAER R R, Jrikk i RFEEY 0.01~0.5 mg/kg, ¥
[ AE 76.5%~105.2%.

5.2 &t & iE-FRi%(iquid chromatography-mass
spectrometry, LC-MS)

LC-MS 5 GC-MS J HUEEA AL, LC-MS IILHATET
ARG . AN SRR . ARRE RIBAE R E
RUAEFPTFIH 150 mm Cyg WA AR ORI 16 Rk
FNHEAT 30T o R B 0.1% FF R i Y PV T + 0.1% FF IRV i
YER W AR, BB, s A d FRAA ] 0.005~0.051
mg/kg, FICETE 89.1%~105.1%, FtI 18280 F [ AR 2%
- 8 v A0 WA 4 3 - T 35 75 (ultra performance  liquid
chromatography-mass spectrometry, UPLC-MS)X} %5 FL & i
17 AR T 0T . S LR SRR B E R, 1R
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%55 (electron spray ionization, ESI)H B 53 K ik 22 J2 W #6:
M (multiple reaction monitoring, MRM)AECUEFT W, £k
TE 0.5~500 pg/L JERINZMCR BRI, iRy 0.01~0.5
mg/kg, ZePEIEEIACTE, Rl BREAR AT LA — Ui 2 45 264
53 HftbiF%E

WP DR B TR A (IR R S Rl g
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