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Resear ch on safety level and migration law of phthalic acid estersin
camellia oil packaged with different plastics

ZHU Hua-Ming"

(Quzhou Supervision and Testing Center of Quality and Technology, Quzhou 324000, China)

ABSTRACT: Objective The residue levels of phthalic acid esters(PAEs) in camellia oil packaged with 3

different plastic(PET, PP, and PE) in the current market were detected, to know plasticizers residues and hazard

level in camellia oil and provide technical basis for safety packaging of camellia oil. Methods Simulating the

condition of store shelves for 12 months, migration law of PAEs was studied by the use of gel permeation

chromatography and gas chromatography-mass spectrometry. Results There were traces of PAEs in camellia
oil, including dibutyl phthalate (DBP) and di 2-ethyl hexyl phthalate (DEHP). Conclusion The migration
levels of PAEs in camellia oil packaged with different plastics (PET, PP, and PE) were lower than national

standard during the shelf life, which meant it was safe to package camellia oil with these plastics for camellia

oil processing enterprises under the condition of normal production.

KEY WORDS: plastic packaging; camellia seed oil; phthalate acid esters; migration

E&£mA:

(2012C12005-4)

Fund: Supported by the Key Agricultural Foundation of Special Science and Technology Project of Zhejiang Province (2012C12005-4)

*EIRIEE: , ,

E-mail: zsbzhm@163.com

*Corresponding author: ZHU Hua-Ming, Senior Engineer, Quzhou Supervision and Testing Center of Quality and Technology, Quzhou 324000,

China. E-mail: zsbzhm@163.com



1416 6
1 3 5 ’ ’
(phthalic acid esters, PAEs) >
[1-3]’
(environmental endocrine "~ R
disruptors, EEDs) 4, 2 MBSTEA
21 #MRE5EH
, (EPA) 2 ) ( PAEs,
(DEHP) (BBP) ’ 12 )
(DBP) (DOP) 3
. (DEP) ; (DMP) 6 , (PET,0.5 L),
’ : (HD,0.5 L): ,
2011 6 : (PP0.5 L):
() 2011 551 05L): ’ ’
(2- ) (DEHP) (DMP, 99.5%), (DEP,
(DBP) 17 99.0%), (DIBP, 99.0%),
; (DBP, 99.0%), (-
’ GB 9685-2008 ) (DMEP, 94.0%), (4  -2-
[6]
) (BMPP, 98.0%), (2- )
’ (DEEP, 99.5%), (DPP, 99.2%),
(D’E ) DIND) (2- (DHXP, 99.0%),
(BBP, 97.0%), (2- )
(DBP) 15meke 9.0 npEp 9g.5%), (DCHP,
mg/ke 0.3 mefke 8 99.5%), (2- )  (DEHP, 99.0%),
2011773 (DPHP, 99.5%),
’ (DNOP, 97.5%) 15
( ) ( ): J.T.Baker
’ ; ( =99.999%):
22 UHR5ERE
, Agilent 5975 -
ol , ; GPC- ( Bio-Beads,
(8] Type S-X3 , 50025 mm): LCTech
; (Eclipse PAH, 4.6x250
, 3 mm, 5 pm): ;
(PET) (PE) (110BS ): :
(PP) (KL®512  ): Organomation ;

Millipore



4 1417
23 ®NFEE (PAEs),
191 - (DBP) (2- ) (DEHP),
PP DBP (B)
’ PAEs
GB/T 21911-2008 ’ (IARC) — TARC " B,
[10] 3 5
’ 4 ’ ; DBP 3,
’ ’ = DEHP GB 9685-2008
’ , DBP
3 & = 0.3 mg/kg,
2,
31 AEZEREEMBILZMT PAEs BIEMK ,
S5iEBKkE 3
(PET) PAEs PET>PE>PP,
(PP) (PE)3 2011 551 DBP
() 35 DEHP 1.8 mg/kg
) 1 2] ,
1 ) )
Fx1 TEZLHERMLZFHS PAESHERSSE
Tablel Composition and content of PAEsin camellia oil packaged with different plastics
PAEs (mg/kg)
PET PE PP B
DMP
DEP
DIBP
DBP 0.171 0.086 0.028
(- ) DMEP
4 2- ) BMPP
(- ) DEEP
DPP
DHXP
BBP
(- ) DBEP
DCHP
2 ) DEHP 0.648 0.138
DNOP
DNP
PAEs 0.819 0.224 0.028 /
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Fig. 1 Migration of DBP in camellia oil packaged with
different plastics (n=4)

DBP 0,
d 5~d 365
13 4 1
3 DBP
) PE
d 185, PP d 215, PET d 245
, DBP
0.102 0.036  0.245 mg/kg,
2011 551

3.32 RRE A QEAH L R b DEHP ¢ £ 442

0.80
0.70
0.60
0.50
0.40 +
0.30 +
0.20 +
0.10 H

DEHP (mg/kg)

3
PAEs ,  DEHP

O'OOO 5 35 65 95 125155185215 245 275305 335365
A RHd
2 DEHP
(n=4)
Fig. 2 Migration of DEHP in camellia oil packaged with
different plastics (n=4)
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