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Determination of Migration of VOCs from Paper Packaging
Materials into MPPO
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ABSTRACT: This experiment aimed to study the migration of organic volatile compounds from different paper—based
packaging materials into food simulants. The method was established using direct headspace sampling—gas chromatography/
mass spectrometry (HS—GC/MS) for detecting the migration of 23 kinds of VOCs from paper packaging materials with
modified polyphenylene oxide (MPPO) as food simulant. The linear correlation coefficients (R) were greater than 0.998, and
the relative standard deviations (RSDs) were from 1.4% to 4.6% (n=7), with detection limits 0.03~0.60 mg/dm’ and
recoveries 81.2%~110.2%. The method was simple, quick, sensitive and reproducible. The method was applied to analyze
the 23 VOCs in two types of paper packaging materials, and can meet the requirements for the determination of the
migration of 23 organic volatile compounds from paper packaging materials.
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Tab.1 Qualitative ions, quantitative ions and retention time of

VOCs
5 sy PREAETE, ERET T
min (mlz) (mlz)
1 FH it 4.26 31 29
2 Bz 5.28 31 45
3 TN i 6.48 43 58
4 IE NP 7.96 31 59
5 TR 9.83 43 72
6 LR TR 10.12 43 61
7 & 11.87 43 61
8 1ET 11.99 56 41
9 N 12.52 78 77
10 I-HEHE2-NEE 1276 47 45
11 ZIRIEN TR 14.38 43 61
12 LNk 14.85 59 7
13 4-HIEE-2-1% 15.84 43 58
14 1-Z5EIE-2-TNEE 16.05 59 45
15 WA 16.11 57 49
16 o 17.38 91 92
17 CBRIE T TR 19.00 43 56
18 ZH 21.96 107 109
19 a] ot R 22.19 91 106
20 A8 K 23.66 91 106
21 N 23.80 104 78
22 7NN 25.17 55 98
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Fig.1 The influence of the volume of the matrix correction agent

on the total response of the 23 VOCs (n=3)
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Fig.2 The influence of equilibrium temperature and equilibrium
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Tab. 2 The limit and linearity, correlation coefficient, detection of the method, precision and the recovery test (n=5)

=2 HERYEANY) e VB R/ (mg - m™) MRRER o FR/(mg - m™) KGR % [ R /%
1 FH 0.9 ~90.0 0.9996 0.10 3.3 84.9 ~ 103.1
2 2 5.7 ~570.0 0.9999 0.40 24 85.3 ~ 104.3
3 PNl 0.9~90.0 0.9996 0.50 29 82.6 ~ 101.7
4 P 2.2 ~220.0 0.9994 0.10 1.4 87.9~107.7
5 TER 1.3 ~130.0 0.9997 0.20 3.6 84.7 ~103.2
6 R T 2.4 ~240.0 0.9998 0.30 3.9 84.3~102.9
7 RS TR 1.6 ~ 160.0 0.9997 0.30 4.6 83.2~102.3
8 IE T 0.9 ~ 90.0 0.9996 0.10 2.4 84.4~104.8
9 ES 0.4 ~ 40.0 0.9995 0.07 4.1 84.8 ~ 105.7
10 1 - A -2 - P 3.9 ~390.0 0.9989 0.30 1.8 83.0~113.7
11 ZIRIE IR 5.9 ~590.0 0.9997 0.10 2.8 82.5~107.7
12 L Lk 2.1~210.0 0.9985 0.10 1.9 84.5~107.7
13 4-H -2\ 0.4 ~40.0 0.9991 0.04 2.4 88.6 ~ 103.8
14 |- -2 2.3 ~230.0 0.9981 0.30 3.0 81.2~103.9
15 RS 0.7 ~ 70.0 0.9988 0.04 1.4 83.4 ~96.4
16 EP/S 0.4 ~40.0 0.9995 0.04 2.0 83.7 ~ 107.1
17 LPRIET TR 2.8 ~280.0 0.9997 0.60 43 83.0 ~ 103.1
18 S 0.5 ~ 50.0 0.9994 0.03 1.7 82.6 ~ 106.4
19 fa] % 0.4 ~ 40.0 0.9995 0.04 23 82.2~105.4
20 E Ui 0.4 ~ 40.0 0.9998 0.03 1.6 81.3 ~ 100.9
21 WM 0.5 ~50.0 0.9993 0.20 3.1 89.6 ~ 106.2
22 7 wAL! 0.8 ~ 80.0 0.9997 0.40 1.3 85.5~110.2
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Fig.4 Selected ion chromatography of paper sample and MPPO by

headspace—gas chromatography/mass spectrometry
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®3 KEH 237 VOCs WHIRIRE RIS | REZEMEZ G THEHE (n=3)

Tab.3 The initial concentration of 23 VOCs in paper samples and migration quantity in the condition intended to come into con-

tact with foodstuffs (n=3)

¥ RN HR4R il 4%
2 AHLY WA TR/ (mg - m™) iTF i/ (mg-m™) WA VR (mg-m™) iTF i/ (mg-m™)
1 FH st 90.73 +4.32 — 30.13+1.32 —

2 LIE 70.91 +3.68 — 8.90 = 0.38 —

3 PR 33.97 £1.92 — 0.41+0.03 —

4 IEN 1.02 £ 0.07 — 2.70 £ 0.16 —

5 T HR 1.98 £0.12 — 0.10 £ 0.01 —

6 LR T 12.14 £ 0.76 — 2.01 £0.08 —

7 TR 5 8.03 £0.54 — 0.79 + 0.05 —

8 IETEE 1971 +1.21 — 1.31+0.07 —

9 N 0.33 +0.02 — 0.10 £ 0.01 —

10 1-H SR -2~ 6.89 +0.28 — 10.24 +0.58 —

11 LR IENTR 9.82+ 041 — 4.30+0.24 —

12 O R ik 2.11+0.18 — 3.21+0.24 —

13 4-F -2 -3 2.87+0.16 0.40 = 0.02 0.90 + 0.05 —

14 1- Ak -2- N 1.56 + 0.09 — 6.25+0.28 —

15 WAL 0.49 = 0.03 — 0.91 +0.05 —

16 FoR 0.97 +0.05 — 0.31+0.02 —

17 LRI T Mg 11.42 +0.64 5.07 £0.31 3.21+0.17 —

18 R 3.31+0.21 0.67 + 0.04 0.67 + 0.04 0.05 +0.01
19 ] 4 — 2 4.10+0.14 0.88 +0.05 2.71+0.14 0.10 +0.01
20 PR 422+0.18 0.71 +0.04 1.08 +0.06 0.31 +0.02
21 RN 27.06 + 1.14 8.7+0.51 0.76 £ 0.04 0.31 +0.02
22 PR 56.03 +2.63 5.09 +0.24 20.54 £1.21 0.19+0.01

AT HE SR RTALBRSS A , DL AR AT A5 A an 1002 S
i [A) RSP B R 55 o FEOLAR I 25 0F T, i 88 5 MPPO
BT SERRI S TR i, R 23 R R M o
f9HH ¢ R B R KT 0.998, RSD M 1.4% ~ 4.6% (n=
7), K 1 BR R 0.03 ~0.60 mg/dm?, fill B [\ Wiz & Ky
81.2% ~ 110.2 %, SCHVHEST /5 Pe R AL B fR 2R 2R
KA R FE R R d2 T SE BRACRE 1 45
R, GG TA IR VOCs R R E
FE RIS i — 2 5T AN [ 75 % 14 ) o 1 A 7% B A A1
JrEMIE S AT TAER B St — 25 52nt
[i) kA5 22 A IR 23 6 A R4 e M) B A A% i 52 i)
e W R [ % P 4 SO A A TR) 4 S5 0 26 4 I v AT S
B, AT A R 2 A R 7T SR A S Al gk
i HE
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