10

3% TR
PACKAGING ENGINEERING

358K FHoM
2014 4205 H

SHEHeE-REENERMEXPHITEEIE

=5, BEX, FRIE, TEE, TH4, EEL, XHHM
(M B W B S F 5T e, T 510110)

WE. Bey RAAMMEHE-NEENE R &R OEMA PATER = LB AR =T 8 LBATRERR
ZTE ATBBR BB Fk KA BT B FERAEAENAESL AR WA ARY, L
FBRTA#ETE, &R 4FEBAGEBEAERX ZHr>0.997 , EDKEH 92. 7% ~102.3% , A8 55474
M ZHR3.2% ~1.3% ., i ZH xBRAFRE, EREH, ZHELS RTHIT EA TR QEMH
W4 AT AR BR B 3G HR A 4G B B

KEEIE, WA AAARRRET; AAEEE-RE(GC-MS) %

FEDES . 0657.63 XEkFRIEAD: A XEHS: 1001-3563(2014)09-0010-04

Determination of Citrate Plasticizers in Food Packages by GC-MS

JIA Fang, CHEN Yi—guang, XI Shao—feng, LI Hui-yong ,WANG Ji—cai, TAN Jian—hua, ZHAO Tian—tian
( Guangzhou Institute of Quality Supervision and Testing, Guangzhou 510110, China)

ABSTRACT : Objective To develop a GC—MS method for the simultaneous determination of TEC, TBC, ATBC, and TOC in
food packaging materials. Methods N—hexane ultrasonic extraction was used to process samples, the targets were qualitatively
characterized by full scan, and ion scanning was selected for quantification. Results All the correlation coefficients (r) of the
4 kinds of plasticizer were above 0.997, the recoveries were 92. 7% ~102.3% , and the relative standard deviations (RSD) of

the method were 3.2% ~7.3% . Conclusion The method is rapid, sensitive, highly precise and reproducible, and is suitable

for monitoring the four citrate plasticizers in food packages.
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Tab. 1 Regression equations, correlation coefficients of calibration curves and detection limits

Ao EVEp¥E MRRE R KB/ (mg - L) MR/ (mg - L)
Frig e = L. Hk y=1875. 2x-415. 04 0. 9994 0.05 0.2 ~50
FrigEme =T Hig y=999. 83x—6. 7241 0. 9998 0.10 0.2 ~50
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Tab.2 Recoveries and RSD

IIARARIEE 10 pg/mL fbR¥REE 40 pg/ml

Aoy

ESCR/% RSD/%  [EICH/ % RSD/%
FPGER = TG 93.5 5.0 9%.4 4.3
PR = T e 97.3 4.5 9.5 3.2
LBHAER = THE 92.7 6.2 102.3 5.5
MR =FlE  100.0 7.3 9.0 5.6

K IE C Be R 75 2 R, A B 90 1 B B BOSR
R 35 - B ( GC—MS ) 5 [ Iy of 2 it £ e b
BHRRFEIR = R B IR = T R LB R —
T EEAIFF R AR = - FR 45 4 FhBGSE ] g4 A, H AR
Iy Es B LRPERIOC R AL r> 0,997, IR K 92.7% ~
102.3% ,FHXARE 22 RSD M 3.2% ~7.3% , M7
ARER R AR ML, REUE &, v R R IS



Ha3sE Hol b

*EELIH

o 9% I S

B P TR 13

SEFR) (A I AN S B AT T I BOR S
S
(1] HU9E A, I, 45 SR i 3 rh oK

FRBRASIE SR E R SR SR (1], 3¢ T.7F£,2010,31
(11):123—127.

XIAO Nai-yu, LU Xing—chun, GUO Qing-bing, et al. Re-
search Progress of Phthalate Plasticizer Migration in Plastic
Food Packaging[ J ]. Packaging Engineering,2010,31(11) .
123—127.

GIL N,SASKA M,NEGULESCU 1. Evaluation of the Effects
of Biobased Plasticizers on the Thermal and Mechanical
Properties of Polyvinyl Chloride [ J]. J Appl Polym Sci,
2006,102 :1366—1373.

GB 9685—2008 , 1 fin A hr AL ARE TS Il (1 FH 124
FRIELS].

GB 9685—2008 , Hygienic Standards for Uses of Additives
in Food Containers and Packaging Materials[ S].

POF R EA, A PVC SRR
KI5 DEHP RYIERMT 5[ 1], 402 T/ ,2011,32(1)
60—62.

JIA Fang, Ll Hui-yong, WANG Ji—cai, et al. Study on Mi-
gration of DEHP in PVC Gasket Applied in Food Packaging
[J]. Packaging Engineering,2011,32(1) :60—62.
B, Eill s, B al4y, % PVC A O T RIR 26
SRR PRI RSAT IR SEL )] . A LM ,2006(9)
31—33.

GONG Li-wen, WANG Chen-yun, LI Jing—hui, et al. Re-
search on the Migration Behavior of Adipates Contained in
PVC Packaging Films in Water [ J ]. Polyvinyl Chloride,
2006(9) :31—33.

A, R, PVC B P e i
[J]. ¥8RB53,2006(1) ;10—12.
SHI Wan-cong,ZHAO Chen—yang. Question the Validity a-
bout Prohibit to add Plasticizer DEHA to PVC Food Preser-
ative Film[ J . Plastic Additives,2006(1) :10—12.

JE 2 B “ DEHA” 1Y) i 5

B, AR AR, BRI 5, S A B R A 4 0 R AT R R
=TEA BRI R [J]. 46 T35 BUA R, 2011, 39

(2):23—25.
WEI Ya—kui,HAN Xiang—en, WEI Xian—yong, et al. Reach

Progress of Catalytic Synthesis of New Green Plasticizer

[10]

[11]

[12]

[14]

Tributyl Citrate[ J . New Chemical Materials,2011,39(2) .
23—25.

T2~ BT = T HRr I A SR IE )], H
AMAIET,2010,12(4) :17—19.

WANG Duo-ren. Development and Application Progress of
Acetyl Tributyl Citrate Esters [ J]. Gansu Petroleum and
Chemical Industry,2010,12(4) :17—19.

222 PG, T f PR AU DO AT AR T 4 2R R 1Y)
NI SR T]. sk 2007 ,17(6) :69—73.

CEN Lan, SUN Ming—jian, WANG Xue—jing. Recent Ad-
vance on Application of Non—toxic Citrate Esters Plasticizer
[J]. China Elastomerics,2007,17(6) :69—73.

ANJA F N, KONI G. Migration of Plasticizers from PVC
Gaskets of Lids for Glass Jars into Oily Foods: Amount of
Gasket Material in Food Contact, Proportion of Plasticizer
Migrating into Food and Compliance Testing by Simulation
[J]. Trends in Food Science & Technology,2006,17(3) :
105—112.

LIN Shan-Yang, CHENB Ko-shao, LIANG Run-chu. Or-
ganic Eaters of Plasticizers Affecting the Water Absorption,
Adhesive Property, Glass Transition Temperature and Plas-
ticizer Permanence of Eudragit Acrylic Films[ J]. Journal of
Controlled Release,2000,68 :343—350.

LJUNGBERG N,WESSLN B. The Effects of Plasticizers on
the Dynamic Mechanical and Thermal Properties of Poly
(Lactic Acid) [ J]. J Appl Polym Sci, 2002, 86; 1227—
1234.

MATKO E,TONKA K,IVKA K. Thermal Degradation of Po-
ly (3 —hydroxybutyrate ) Plasticized with Acetyl Tributyl Cit-
rate[ J ]. Polymer Degradation and Stability,2005,90:313—
318.

k7 | SO SRR — BT X AT R = T R 114 4G )
FE[J]. AR B4, 2008 ,18 (1) :49—51.

YAO Li, WU Ying. Research on Tributyl Citrate by Gas
Chromatography—mass Spectrom etry [ J]. Journal of Hefei
University ,2008,18( 1) :49—S51.

JEIARGE BB A, 4. UM @/ Bk i R
AR PR RIRIR [ ) ] . B S LI, 2010,26 (5) 1 65—
67.

ZHOU Xiang—juan,ZHAO Yu—-qi, LI Wei,et al. Determina-
tion of Citrate Plasticizers in Food Package by GC/MS[J].
Food & Machinery,2010,26(5) :65—67.



