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Analysis of 16 phthalates compounds in disposable plastic tableware sold on Chengdu market

Abstract; Objective

on Chengdu market,

HUO Jiao, YUE Qian-lan, LI Zhe,

ZHANG Li-shi, CHEN Jin-yao

(Food Safety Monitoring and Risk Assessment Key Laboratory of Sichuan Province, West China
School of Public Health, Sichuan University, Sichuan Chengdu 610041, China)

The aim of this study was to determine the content of phthalate in disposable plastic tableware sold

and to provide primary data for safety evaluation. Methods Sample selection was based on stratified

sampling. Sixteen phthalate compounds were investigated in 60 disposable plastic tableware, divided into seven groups. The

analysis was performed by gas chromatography-mass spectrometry ( GC-MS). Results In this survey, diethyl phthalate,

diisobutyl phthalate,

dibutyl phthalate and diethylhexyl phthalate were detected, while the other 12 phthalate compound were

not. The positive rates of the four detected phthalate were 6. 7% (4/60), 10.0% (6/60), 46.7% (28/60) and 28.3%

(17/60) respectively, and the highest concentrations were 10.3, 6.4, 7.2 and 65. 6 mg/kg, respectively. Conclusion The

observed level of detection rates and maximum concentrations were relatively high in this survey. In addition, some subgroups

of PAEs that were not allowed to use in food contact materials were detected. Therefore, the migration in different food

simulant would be analyzed in the next step for further health outcome assessment.
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Table 1  Overview of the selected samples
EARELES 8 T i 1 %
& PP PS GPPS PE B AL RAR i 12
] PE .HDPE PE % i 4% 17
# PP PS GPPS PE 7 4% K Ar i 9
A3/ 71/ 3 GPPS PS firiE 10
F2= HDPE .PE 3
&3 PP K A7 v 4
Ji PE K ARk 5
it — 60

‘Zj‘f:PP:%W’kﬁ;PS:%KZ%;GPPS:@HQ&%KZ%;PE:%L%;
HDPE : % % B B LMo s — IR TA BEAT A3

1.1.2  FEAR 5

7890A /5975 SAH €4 3% - 5T 3% AL ( 52 [ Agilent) |
3R B DAL, 16 FARA R IR IR A bk 1
(M-PPP6]J1, ZE ChemService, . ¥ i 4l fF >
95% ) s IR | IE C ke ¥4 R 35 4l

1.2 ik
1.2.1  FES AL

RE ORI BN R < 0. 02 g, IR G 14 5
HFREL 0.2 g fiIA 20 ml IE C %% #8 7 32 B 30 min,
i HuE 4R 8 J5 H A B3 YR, K 10 ml, KR HL
WIRA TG AR 50.0 ml, & Y785 #1700 .
1.2.2 i gy ik

AR GB/T 21928—2008 ( £ it ¥ A} 41 5 b1 s} o
AR R PR I AE ) R GC-MS ik X R S R
a P16 Fft PAEs fE 47 KT, 43 50 O o 482K L H R —
H 5 (DMP) (48K —H iR — £, i ( DEP) (4K — H
fiz 5 THik (DIBP) (482K — FI g — T i (DBP) (4
TR (2-H E ) 4B (DMEP) (482K — H iRk —
(4-MPJE-2- 1 3 ) lig (BMPP) [ $BR — W R — (2-Z %
%) B (DEEP) (48K — W iR — % i (DPP) [ £f R
W R — OB (DHXP) | & K — W g T 35 % 3 g
(BBP) ABR “HI R — (2-T A% ) & 1K (DBEP) (%
AR P i (DCHP) \DEHP 4B 2% — H iR —
JKTig (DPHP) AF 2K — 1 iR — 1F % lig (DNOP) (4 2K
T HR Tl (DNP) o LRk A DU 25 S i v ff 1
TE RS I A AR HE N 245 W 1 W 25 B 2 (TICH) 45 7
Q2(R1) " HEAT T 7 ik Wi 18 o 00 5 4 Jl i 26
FIAR R 22 5, VR 0 50 A A = A W A9 TR & s ofe
VIR 001,03 F1 1.0 me/L, 454> v B 1 4 3
AFATHE
1.2.3  {U&5M

{3 . HP-5MS A % B4 4 (30 m x0.25 mm,
0.25 um) ; 25 (4 JF =99.999% ) , i # 1.0 ml/min;
PERE TR BE 250 °C 5 IR P 0 W0 4 £ 3% A TR RE
60 °C , 354 1 min, LA 20 °C/min T} 5220 C , $4:
1 min, LI 5 C/min J}{E £ 280 °C, £F%:4 min; #
BT KON AR R s ERE R 1l

J i - % 5 T 4 TR 280 °C LR R
(ED) ,FL B figt 70 eV, F LR 5 min, S £ 5 T H
i (SIM) 2 A

2 #R
2.1 iRy R

J7 3 56 UE 3 6 A I 4 R UL 2. N E A B
if, 16 Fft PAEs B9 AH X b5 i i 22 (RSD) 4y 0. 82% ~
13.44% ,J5 SR VERF . 16 Bl PAEs fF- 3 [ i
HAE 82.94% ~122.23% 2 [], F WK Wl )5 v B A
BAP AR . LRI 4 R R R R >
0. 99 , 8 B A ) 45 5 % 52 B 5k B 7K 7 HAT R4 0
PE. 16 i AEs BRI BN 0. 04 ~0. 20 mg/ke, 52 it
B4 0.12 ~0. 68 mg/kg.
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Table 2 Overview of the method performance characteristics

PAEs RSD/% Il 2R/ % 105 7 72 PE R BR MR/ (mg/L)  KIIR/ (mg/kg) ERER/ (mg/kg)
DMP 1.96 88.53 y=115.6x - 1568. 1 0.999 7 0.1~1 0.05 0.16

DEP 7.23 88. 31 y=116.2x -226.3 0.999 4 0.1~1 0.09 0.29

DIBP 6.17 104. 19 y=170.9x —2294.5 0.998 0 0.1~1 0.10 0.35

DBP 5.79 112.95 y=182.3x-937.4 0.997 7 0.05~1 0.10 0.33
DMEP 3.02 115.02 y=43.1x - 1488.6 0.994 9 0.1~1 0.07 0.23
BMPP 2.01 83.27 y=108. 1x — 1885.4 0.999 1 0.1~1 0.04 0.17
DEEP 4.33 122.23 ¥y =26.5x -1208. 6 0.992 7 0.1~1 0.06 0.20

DPP 4.11 82.94 y =222.6x -5108. 1 0.998 9 0.1~1 0. 04 0.12
DHXP 2.97 92.13 y=196.8x -7533. 4 0.993 4 0.1~1 0.16 0.53

BBP 8.74 113.24 ¥y =95.8x -109.7 0.993 7 0.1~1 0.12 0.39
DBEP 12. 41 97.19 y =56. 6x - 548.9 0.996 0 0.1~1 0.18 0.59
DCHP 13.44 110. 10 y=9.14x -215.5 0.9925 0.1~1 0.20 0.68
DEHP 3.04 91.31 y=14.3x-782.7 0.993 8 0.1~1 0.11 0.36
DPHP 7.87 117.25 y =203.3x -3341.9 0.996 5 0.1~1 0.15 0.50
DNOP 0.82 96. 65 ¥ =269. 6x -435.0 0.997 4 0.1~1 0.08 0.25

DNP 2.58 103. 58 y=275.4x -472.6 0.999 5 0.1~1 0.08 0.28

VB (RSD) K88 2 CIMCR) Dl 5 ot (A =/ 0 R 1 3
P2.2 B A I 4

%3 K PAEs flORE &8

KR RS R B B EMN W 3 4, Table 3 Number of positive samples for PAEs
16 7 PAEs H1 {{f {} DEP,DIBP ,DBP 4 DEHP 4 NS - DEP DIBP DBP DEHP
‘ A e TEEE w0 () () (%)
i, oAy 12 MOPERR A AR S B R A o BT A T 25
ST PAES Kl U 2 A8k e B L 00.0) 2043 6(10.0)  1(L7)
KRR th % 5 25 . 45 311 50.0% (6/12) Fil 8. 2% % 17 4(6.7)  4(6.7) 15(25.0) 11(18.3)
A S " s 9 0(0.0)  0(0.0)  0(0.0) 1(1.7)
<15/17>f’ DEHP il DBP 24 i J5e 22 9 B 2% PAEs, A1/71/% 10 0(0.0)  0(0.0)  1(1.7)  1(1.7)
DBP BRFRAHE G AR AE 30 A 6 KBE R TR, 4 o0 000 s 1o
DEHP 7£ 7 26K i A % 2 . DEP DIBP . DBP i 4 4 0(0.0) 0(0.0) 1(1.7) 1(1.7)
DEHP (4 H R 458 6.7% .10.0% .46.7% F i 5 0(0.0) 0(0.0) 3(5.0) 1(1.7)
28.3% ;4 YL Bl 2 9 A A H (ND) ~10.3 ND ~ At 60 4(6.7) 6(10.0) 28(46.7) 17(28.3)
6.4 ND ~7.2 ND ~65.6 mg/kg. T A5 R R 5 B R i RO L fE
F4 KM PAEs £ HH
Table 4 PAEs concentrations determined in every group
[EETYIES FE S 5 DEP/(mg/kg) DIBP/(mg/kg) DBP/(mg/kg) DEHP/ (mg/kg)
o 12 ND ND ~2.3(ND) ND ~3.5(0.3) 65. 6
£ 17 ND ~10.3(ND) ND ~6.4(ND) ND ~7.2(1.8) ND ~34.3(6.0)
e 9 ND ND ND 2.1
A1/ T1/ X 10 ND ND 0.5 1.7
Fos 3 ND ND ND ~0.8(0.6) 1.9
WA 4 ND ND 0.8 3.2
fi 5 ND ND ND ~1.0(2.9) 2.2

TE :ND 7R AR A H 5 B 50 (B A 1 AR St 5 955 B D P (2 8

3 itig

TR [E (1 GB 9685—2008" %]ty T A] ¥ i T 43 i
FEfl A RHEY 7 Bl PAEs ST, BEAN AL E T HAE TS
Bl o R TR PR i R KR R BT AR GB
9685—2016( 1 it % 4= B bR 13 f 422 fil b4 Rk % i
il LR I ek R ) RS i A % DMP DIBP
DIOP WU g 4 Fh¥BALT [ 48K —HiR — (2 - &
) OB AR ZH R MmN SR R 5T

B AERR R — T s [ AU T FRA K (PVC)
Meb, A& BRESA — W&, i TR
WAL BF GB 9685—2016 1 A 1F 5 5 it , A< ¥k
R I 45 3R 3= 2R B GB 9685—2008 #4714 -

GB 9685—2008 1 #l & DEP N fg H T i £ il
oBE, (B AR RGN 45 3R R DEP 7E 48258 5 P ig A6
33K 23.5% (4/17) , DIBP {UF] i F PVC #f %k,
{HAS YR A I DIBP 7E & 25 Fn 48 284 i b 2 7 £
WK RS BN 16.7% (2/12) F1 23.5% (4/17)
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i H R (41 kL 42 45 PP PE (HDPE Al PE 7 40,
FEA YR K W o, DBP 1 DEHP 2 ) 5 £ 1 95 2%
PAEs , 1 H 24253k 46. 7% F1 28. 3% |, &% o % 04 &+
KF|T 7.2 F165.6 mg/kg, {HH T GB 9685—2008
AU SE T DBP A1 DEHP (%45 52 1T #% R R 1 3F fx
R BR O BRI A 2 4 R R AT R E
TR TR A v #i . 1T PAEs fER P
LAFAE WO H DR T R i A 7 8 A O R
WAz 3175 e BT S, o n] B S i T 0 R R M R AR 7
FE A el ad A TR Be A, AR Uk A R R A
TN — 2 LLAAE S AR bR 1 A T (31. 7% ,19/60) , H
JIT A R b 249 K bR S B, GB 9685—2008 Hi
SE LA AN PAEs 1) £ 0 32 fisk 4 H 0 RE T 32 fk
FEBE Wi & W, 17— Uk Pk 98 R A AR L A S B o A
WH T RIS B, HAE % et EA s —
ST

T [ 56 T2 5 2 fl A1 ) b PAEs i 5% B3 4 3
B AR SERIF ST I 25 T A — 8 R b R w3k E
SRR TGS AT AE (0 0] B3, A 48 38 4 70 4 1 R I A
FE, RIS R 43 U2 SRR B T s, IR L %
TV BTG 4 A b DX BRI 2R} £ 258 M R
Al I A T 25 S 3% B, PVC M OBL R K Y DEHP I
DBP, 5% B 4540 % ND ~21 455 fil ND ~ 86 mg/kg;
ZAM B H DEHP 1 DIBP, 5% 82 4+ 73 5l & ND
~6.6 FIND ~2.9 mg/kg, 3KA%" M T ) I i
T8 27 1 £ 5 SRR b1 ) b 8 B PAESs (1) 5% B2 1
B, K BT A AR 28 54 DBP 44 % [HFE 5
# DEHP, H b 1 38 fh K & 4 BBP, Hfth PAEs
R K 4 DBP F1 DEHP %% B2 £ 35 [ 43 51 4 22. 89
~267.6 Fil ND ~899. 8 mg/kg, 454 A W58 1] L)
A, Tk E PAEs 2588 4k 5 i B Fh 2% £ o5 DEHP i
DBP, if 47 & 43 1% 18 & 4 BBP  DIBP 45, H4& i Y
PAEs fir K5k B3 w50

H A 56 T 3% [ 17 85 9 6 b 5 B b L
PAEs K i) () 32 15 38 55 /0, L84 0F 9% P A7 A filRE
HBRBLE FE SRR R R )y 1 R 2 56 U AR
JRYBRE o A ZE A T AR i K o s N T 9 o
SR, FEAE A I /T Xy R AT T B E A 2 AR T
FE—E R b R W AR T T R — koM kL TR
H PAEs ) 5% B A5 B0 o 8 AR URAF 5% 45 SR T A, HR
T — Uk 2 ORE A IR AT RE A A A W i D

— PR SERPE CR R i Bk B R T AR R A AR PR
B TR BT 18 A TR £ 1 52 fik 2% 11 T 0 fekt B )
SO, OAS PR U — A2 AT R R 5, LA
S PPAl AR 2 e

Ao 2 VRIS AR A 1R B AR YOI S AR T Y
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