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Simultaneous deter mination of ethylene oxide, propylene oxide, epichlorohydrin,
and dioxane in food packaging papers by headspace gas
chromatogr aphy-mass spectrography

LU Wei, ZHU You, BIE Zhen-Ying, WEI Yi-Pei, LUO Xu, JI Li-Shun"

(China National Tobacco Corporation Shandong Branch, Jinan 250098, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of ethylene oxide, propylene
oxide, epichlorohydrin, and dioxane in food packaging papers by headspace gas chromatography-mass spectrography.
Methods The main factors influencing the determination, including equilibrium temperature, equilibrium time and
chromatographic conditions were optimized. Results The calibration curves for 4 kinds of analytes were linear with
correlation coefficients all over 0.999. The limits of quantitation of the method were 0.46, 0.45, 0.83 and 1.56 pg/g,
respectively. The recoveries ranged from 94.3% to 106.7 with relative standard deviations (n=3) in the range of 0.7%
to 5.5%. Conclusion The proposed method is simple, rapid and accurate, and is suitable for the simultaneous
determination of ethylene oxide, propylene oxide, epichlorohydrin, and dioxane in food packing paper.

KEY WORDS: headspace gas chromatography-mass spectrography; food packaging papers; ethylene oxide; propylene

oxide; epichlorohydrin; dioxane
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, (IARC)
a @B )
A ) (2B )™
(EU Regulation
No. 10/2011)
1 mg/kg!™ ,

. 4 [14]

[15] _ [16]

[17] [18]

2 MHERE

21 RFIFLEE
(99.5%, 10000 mg/L,

); (99.9%) (99.5%)
(99.9%) Dr. Ehrenstorfer GmbH
( s Merck ), (
=18.2 M-cm, Millipore )
( 0.1 mg, Mettler-Toledo); 7694E
( Agilent );  7890A-7953C -
( Agilent ); 20 mL ( Agilent
)
22 SEWFHE

1.00 g , 20 mL , -

- (headspace gas chromatography-mass
spectrography, HS-GC-MS)

: 80 C, 1160 C,
: 180 C; : 20 min,
138 kPa, : 0.2 min, : 0.2 min
:0.05 min : 1 min
: Pora PLOT Q(50 m x 0.53
mm, 10 um); : 180 C; : ; s
: 2 mL/min, 0 10:1; 50 C,
10 C/min 160 C 5 min, 2 C/min 200 C,
5 min

. EI . 70 eV,

230 C, 1150 C; 1230 C;

3 ZR5WR

31 MR
311 &SN
4 DB-Waxetr(60
mx0.25 mm, 0.25 pm) DB-624(60 mx0.25 mm, 1.4 um)
PoraPLOT Q(50 mx0.32 mm, 10 pm)3
,4 PoraPLOT Q

s PoraPLOT Q(50 mx0.32
mm, 10 pm) 4
1

F1 SHMRENEFNEAREFENSH

Tablel Retentiontimeand SIM parameters

(min) (m/2) (m'2)
10.88 44 29
14.67 58 43
30.03 57 44
30.63 88 58

3.1.2 MELEMHekE

60 70 80 90°C 4

s b}

3 80 C
[19]
80 C )
(5 10 15 20 30 min)
10 min |
15 min , 4
20 min
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50 mL . s
50 mL
, , 100 110
219.4 411.8 mg/L s 4 C
s 02 05 1.0 2.0 5.0mL 10mL
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Table2 Linear equations, correlation coefficients, limits of detection, and limits of quantitation of the 4 kinds of analytes

47~

5#

(ng) (ng/g)
Y=16697X+8131.8 0.9998 0.14 0.46
Y=17372X+11012 0.9997 0.14 0.45
Y=5499.6X+10748 0.9994 0.25 0.83
Y=5567.1X+1502.4 1.0000 0.47 1.56
R3 BEERBERN=6)
Table3 Resultsof precision (n=6)
(ng/g) (%)
9.449+0.212 2.2
19.074+0.426 2.2
25.584+0.587 2.3
43.423+0.616 1.4
x4 EWRRALLER0N=3)
Table4 Resultsof recoveries (n=3)
(ng/g) (ng/g) (ng/g) (%) RSD(%)
5.000 14.366+0.242 98.3 4.9
9.449 10.000 19.256+0.396 98.1 2.1
20.000 28.795+0.311 96.7 1.6
5.500 24.260+0.286 94.3 5.5
19.074 11.000 29.658+0.396 96.2 3.7
22.000 40.137+0.647 95.7 3.1
10.950 36.276+0.432 97.6 4.0
25.584 21.900 46.812+1.074 96.9 5.1
43.800 67.216+0.418 95.1 1.0
20.590 64.339+0.503 102.6 2.4
43.243 41.180 85.946+0.281 103.7 0.7
82.360 130.658+1.533 106.1 1.8
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