fu, % TR ®40 5 23
- 64 - PACKAGING ENGINEERING 2019 4E 12 A

1,2 1,2 1,2 3 1,2 3 4

CLYLRATT = 5 i W B R 56 o, Y098 VIFH 2144315
2 VLBATT R B R IE A R A R, V95 YLEH 214431;
3T B S R sy, Y95 TR 214431; 47TR K BA2Eb, 0I5 214122)

B8 R Ao E e 4 AT ER (13- T2, A%, TR, XUH) WTRE-AK
ANk, Fik BAOEMBZRENH. MEMEE, KA REEN SR E RS Aen, did
AREMRARKF AR, REHT, AdAEBERLH N B AR TINREE, ER 13- TH. &
Mk A2 0.02~2mg/mL, Tk, K THfE 0.1~10 mg/mL FE B A &bk BT, ikte RS %14 0.05, 0.05, 0.02,
0.02 mg/kg, *F 4 AEARBAT T AoAF bk Se, P @K EE 94.42%~106.07%Z 18], A8 AR AR £ A
2.76%~5.91%. %t H LT R % MBI EEMA T 4 FA FLRAGTRE-ZRAEN 77 ik, o kA Rk
AR, FOBT AT IR ], AR LK A A AL P A R e AR T R4 R

ME-ARBEA; e B OEMA; 1,3-T2H,; AFHE; LR, RTH
TS206.4; TS201.6 A 1001-3563(2019)23-0064-06
DOI 10.19554/j.cnki.1001-3563.2019.23.010

Determination of 4 Kinds of Harmful Substance in Food Packaging Materials by
Headspace Gas Chromatography-mass Spectrometry
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XING Wei-gi'?, WANG Shi-tao®, YAO Wei-rong*
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ABSTRACT: The work aims to study the HS-GC/MS for 4 kinds of harmful monomers (1,3-butadiene, acrylonitrile,
ethylbenzene, styrene) in plastic packaging materials for food. After crushed with liquid nitrogen and heated by headspace,
the plastic packaging materials were tested by mass spectrometer detector with the headspace air. The qualitative and
quantitative ions of the target were obtained by scanning the reference material, and the target was qualitatively and
quantitatively determined by the standard curve. The calibration curve of each monomer showed good linear relationship
in the following concentrations: 1,3-butadiene, acrylonitrile: 0.02~2 mg/mL; ethylbenzene, styrene: 0.1~10 mg/mL. The
detection limit of the method was 0.05, 0.05, 0.02 and 0.02 mg/kg, respectively. The recovery test of 4 monomers was
conducted. The recovery rates of this method varied from 94.42% to 106.07% with relative standard deviations (RSDs)
ranging from 2.76%~5.91%. The HS-GC/MS for 4 kinds of harmful monomers in plastic packaging materials for food is
established. The proposed method has lower detection limit and less time in sample pretreatment, and it can serve as a

guidance for rapid detection of harmful monomer in plastic materials for food packaging.
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1
2.1 Tab.1 Qualitative and quantitative ion of target
3 HP- g F b4 ERET  EMAT
SMS 30mx0.32 mmx*0.25 yum  DB-35MS 15 mx0.25 1 1,3-T % 39 5427
mmx0.25 pm vocol 60 mx0.32 mmx1.8 um 2 Dl 53 5256
4 1,3- 3 V% S 104 5178
4 E YN 91 77 106
vocol 2
4 2.4
2.2 100 pL
22 mL 80 °C 10
4 .
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/' Tab.2 Linear regression equations and detection limits of
2r ://= 1,3-butadiene, acrylonitrile, ethylbenzene, styrene
0 0 H 0w fam  apmE fesm 2R
SP-fEt Rl /min (mgkg™)
” s T ] 1,3-T "4 Y=103.0x+344.6 0.9984 0.05
. | MEPAAEGES PIIE  Y=837.0x+2877  0.9991 0.05
Fig.1 Selection of headspace equilibrium time
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0.05 0.02 0.02 mg/kg 4
2.5 2.7
ABS
- - n=6 6 RSD
10 min 5 6
10 50pg 1.62%~2.96%
6
3
2.8
94.42%~106.07% 2.76%~5.91%
ABS
26 2~8 °C 5d 4
) 6 15d
6 1.01%~2.01% 15d
1,3-
3
Tab.3 Sample recovery test
AT /ug IR B/ pg S R % RSD/%
&
1 2 1 2 1 2 1 2
1,3-T =4 10 50 10.17 53.03 101.73 106.07 5.85 4.73
WG 10 50 9.44 52.43 94.42 104.87 4.69 5.78
V¥ 50 250 51.17 254.78 102.33 101.91 5.91 4.80
KN 50 250 47.87 246.96 95.73 98.79 2.76 3.76
4 6 1,3
Tab.4 Detection results of 1,3-butadiene, acrylonitrile, ethylbenzene, styrene in 6 kinds of packaging materials
mg/kg
b 13-T 0 NN LA RO
L(ABSH J5t) 167.5 389.8 320.6 505.6
2(ABSH i) 58.8 302.5 270.4 300.8
3(ASH ) ND 96.8 340.0 550.8
4(ASH IT) ND 56.0 258.2 480.8
5(PS#1JT) 0.5 ND 288.5 1060.7
6(PSH15T) 0.8 ND 320.8 1920.4
5
Tab.5 Repetitive test
W5 R (mgkg )
# K T/ (mgkg ™) RSD/%
1 2 3 4 5 6
1,3-T =M 167.5 162.8 161.9 165.3 175.4 169.2 167.0 2.96
WG 389.8 381.5 378.1 388.9 395.7 386.5 386.8 1.62
R 320.6 309.5 310.9 322.1 334.7 316.4 319.0 2.88

KN 505.6 492.9 493.1 498.7 518.5 507.4 502.7 1.96
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Tab.6 Stability test
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