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Risks Analysis on the Migration of Styrene Monomer in Disposable Foamed Tableware

XIE Yong-ping, LIAO Hui-mei, LI Shao-fei, CHEN Yi-guang, LAl Hong-xia, XU Lei, LAl Hong-juan
(Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: The work aims to initially determine the risk level of the migration amount of styrene monomer in the dis-
posable foamed tableware based on the migration detection of styrene monomer in the disposable foamed tableware. Tak-
ing 30 batches of disposable foamed tableware samples purchased in different distribution channels in Guangzhou as the
research object, the migration amount of styrene monomer in the food simulants measured by headspace gas chromatog-
raphy-mass spectrometry was studied after their contact with such four food simulants as water, 3% (volume fraction)
acetic acid, 10% (volume fraction) alcohol and sunflower seed oil at 100 C for 2 h. The cumulative daily exposure level
of styrene monomer was calculated and the risk analysis was carried out combined with the expert evaluation method.
Styrene migrated to all the four food simulants above. The migration amount of styrene in sunflower seed oil was quite
high, followed by water, 10% (volume fraction) alcohol and 3% (mass fraction) acetic acid. The cumulative daily expo-
sure of styrene monomer in all samples collected was less than 0.01 mg/(kg-d). Based on the calculation of the cumulative
daily exposure of styrene monomer, the exposure is less than the safe intake specified by JECFA. Combined with expert
evaluation results, the risk level of the migration of styrene monomer from the disposable foamed tableware is finally de-
termined to be L (low risk).
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1.1 KFE5LEE

FEIRF . KM (CAS No.100-42-5), 4ifEH
99.9%, Dr.Ehrenstorfer; ZEfE¥F, fbagdl, E254E
A RF G BRA T O, OB, ¥ Rhatra, 7
MAR2EER) 5 K —ghatiok.

F AL LS . 7890B-5977B A 4 ik / 5 33k Bk
1%, 7967A Tizs EkEds, EE Agilent 2 F]; Milli-Q
Baikey, FEE Millipore A6 ; BT RV, K
Bk 0.01 mg, 7E[E LR,

1.2 REBRBHOFHE

YERRAREGE AR LIanEd: RS 0.01 mg ),
FH B BB 2 1000 me/L BYbRIESG A5
TR, B R B R T e R N 10,20, 50,100,200, 500
F1 1000 mg/L 1 R0 bRE TARE R (VEIRAE 0~10 °C
TEBE, ARANN 2 ).

1.2.1 KEHEBY (K. 28 (3%). LB (10%))
TAEM Ay 4%

R B 10 mL /K FAR S T 7 A TS i, o
R HUR IR bR ifE TR 100 uL T 7 TS i,
R, B2 W meERE RN 0.1, 0.2, 0.5, 1,
2, 5, 10 mg/L (RG] TAEML .

1.2.2 AR (ELEFFM ) TAEZ R 25

ArRIFREL 10 g I T 7 DT, e
RS UK AR bR ifE TAER W 100 uL F 7 ATZS i,
s, R dl&wE R 0.1, 0.2, 0.5, 1, 2, 5
F1 10 mg/kg BRI TAEMZ .

1.3 TR

MO . KAEIRY . ity KT . MK
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ARIAT TR
1.4 HSEraE

% 1B GB 31604.1—2015"F1 GB 5009.156—
20161 I ER , XFRE S AT RS L, A5 5 & S AR
YA o RS B & B A AN e S LT T
— A, RSB EIAT 4 C UK PRI

BRGS0 S B B A i = =R, X T
IREAAUY A , FHH 10 mL T IAs R, finA 100 uL
B, R E, AR X SR,
FREC 10 g TIRZHEH, A 100 uL LB, FRiE%
RS
1.5 (U=&KH

1) T0zs 4F . SRS R 40 ming SRR [E] Ky
0.3 min; PERERFIE]N 1.0 min; “EHRE N 90 C; &
WM 100 C; iRz 110 C,

2) KA TE S . HP-INNOWAX {4341 ( 60 mx
0.25 mmx0.25 pm ); HN A WA 1.0 mL/min;
R 2 1 MEREIIREE R 260 °C; AEIEMIIATER
JEK 100 'C, LA 20 ‘C/min MR} E 200 C, FH14F
¥ 5 min; fE% IR N 260 C.

3) BG4I BT AE IR (BL); 6
wA 70 eV BEFIRIRER 230 C; PO ATIREE A
150 C; ¥FIAER 3.0 min; R THM ( SIM ) #
3, TR L AR () SR AR S 1 L3R 1,

R1 KZHBOHIEREFAFFES T

Tab.1 Retention times and characteristic ions of styrene
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. J Tab.2 The migration amount of styrene in
17 REETERE the four Kkinds of food simulants  mg/kg
TERSRYPEAL v XUBS 20 BT 7 5 R 36 1] 9 &2 1k B £ L)
VM R E H SRR, HLE S TR 5, Fe K 2k (3%) B (10%) LRI
X . 4 1 0.280 0.028 0.203 2.531
T H BB (EDLD) M, M =3xC ) (M, ). 2 0.030 0.005 0.088 0.352
i=1
3 0.090 0.005 0.171 1.391
N PEN dal ik . » 1 Sie
,Ei—qﬂ E%?@@zz?l‘/fﬂﬁ’](ﬁ%?, ﬁjﬂﬁﬂﬂjﬁﬂ‘ (K. 1 0.050 0.028 0.159 0.688
iR, B, IR ) TERTA BT S Al Mo iRy 5 0.100 0.016 0.138 2.003
JOUE AR DL TP O B 3 BRI s N BT B U % 6 0.077 0.010 0.116 0.569
BY 3 kg, H 1 kg £ 5T A 6028 AR A 7 0.025 - 0.018 0.196
6 dm?2l12—13] 8 0.022 0.005 0.044 0.388
° 9 0.041 0.011 0.071 0.784
s 10 0.125 0.013 0.043 0.969
2 #RS5UL 11 0.563 0.105 0.228 2.349
12 0.093 0.012 0.113 1.282
21 KWMgER 13 0.073 0.008 0.088 0.446
TS UM G RO S0 fit e 1T 00 0028 0T
R R AR, E IR AR K . e 0T o 0o
(B S ST it m;, = SRR R 16 0.044 0.005 0.030 0.344
i, JmARIX 4 FhE Y, 7E 100 CARHE 2 h )5, 17 0.052 0.011 0.041 0.381
B R IR R R T O, ELAARAS I 25 S L3 2. 18 0.051 0.021 0.026 0.440
o 1 g A 19 0.307 0.028 0.030 0.841
HE E%E’qujﬁ 30 ﬂt{}‘ﬁtﬂzxa@’ Hr ity 20 0.131 0.011 0.078 0.729
100%, #eim ke th{EY 0.278 mg/kg; LR (3%) A 21 0.135 0.019 0.051 1.176
23 LK R 20, KRR 76.6%, A E A 22 0.062 — 0.016 0.247
0.105 mg/kg; LBE (10% ) A 30 #LEK H K L0, 23 0.087 — 0.029 0.430
K = 100%, B gl 0.228 mg/kg; MRS 24 0.100 0.007 0.064 0.624
(ZEAEHFF ) A 30 HERI R 206, Koy 25 0.040 N 0.026 0.629
oo, FLETKL Y 2.531 marke. T 2K 26 0.120 0.012 0.110 0.487
100%, Eif’ wRAY S008 mefkge b, 27 0.040 — 0.024 0.265
RAEK ., TR, BE . AR 4 FhE MBI Th 2 ok 28 0.100 0.010 0.120 0.723
L RABEL 5 - 29 0.030 — 0.014 0.200
. 30 0.098 0.014 0.115 0.675
2.2 BT ) "
N P SRR AR YRR 0.05 mgke.
221 HRPUEE HEA R K 2 B 0.005 me/ke, (T4 4 BR A 1

MIER 2 BORINES R, AT 4 M misilyy Rl T Fon
HOR CARIE A A EIE L R OLEAN 95%EL A5 X ] &
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Tab.3 Summary of different values of styrene

MRIETER s, R SRR 9% K124 0.1, migration amount in the simulants
K. MR, B, IBRME S A T4 58 0.67, 0.01, IR £ H TR R (mgkg ™)
0.01, 03112 AXYABRIL 60 kg. 54 L L AY%L SR B R P ALE 95% 55K Bk e
W 4 H®Z BRI 0013 0.010 0.012~0.014 0.105
2.2.2 KBS FFAERE A W BEZE 0.079  0.068  0.075~0.083 0.228
AR JECFA (34 B RO 414 URN il 5L T 4141 BB 0784 0633 0743-0825  2.531

TRERAIFIEREG T KT RS ) MUER M2 4

_;/-n ‘;‘ E_ el f F = R ==p=1
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Tab.4 Cumulative daily exposure level of styrene

(G5, 339/ TF 0.04 mg/(kg-d), BMISCHRER— in disposable foamed tableware mg/(d-kg)
UM R 5L TR 0 3 B i 4 JRUS: A T 250 XU oy . ——

\ A 3 et
2.3 EXIFME S| X i) i A

LZ AT EE S GB/T 28803—2012 (M — MR IEAEH 0.002 0.001  0.0015~0.0017  0.006
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Tab.5 Quality safety risk assessment of disposable foamed tableware
7 i 1Y ] e fEFmE EEm EREN IEREN
vy i ALY N s BB ERE O WREMEITST RS
B 9 .
WHEEHL fE 100 C, i 20, HEY WA AR 49 g 20 Vi

aH

BT R B ' i 4 H HEAR A

T L RGP EARIPAG T 20 03085 IXUBS: A 1 AT i

Seh, <140, 1< V<24, 25r<VI<
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