3% A Jit i 2 4R Vol. 43 No. 4
20224E7H Journal of Chinese Mass Spectrometry Society Jul. 2022

= XK AR B - B B B N E ) iE il 1
Kilmp 33 I RAFTERNIZE

ﬁ%])‘Ll’?’]"J‘Z’&29Z‘T§ ,\%ﬁl’é] 7}%{‘19}17 g&l

L. o[ R 36 A B RS AR FE B, AL BT 10017652, SCIEX WK% A 30, L5 100015)

FEE AL T R ROR A €% 5 B TS (HPLC-MS/MS) 3k T 52 £ 42 fil b1 L B 31 & b 33 Fh w1 9405 & i
ROERS . ARG A AR M DL RO R R b R 0 i R AL O TR TR R 4 0 OR A 2000 B
50% CEEA 300 L MRVE AR N B R BE IR MR AT R LB . AT BV R LA B AN 0. 05 26 F R K VS TR
AR S G2 R A R R FE R 55 E B U DL B AN 2 R I M D A A T L SR A U
EH . 33 PGS FHEIEAE 2020 L BE .50 % L BER 3240 R CR KA 2 pH 7. 0) 3 £ ¥ W b 1) 4 % 3
B4 g 86. 1% ~97.3% .88. 7% ~104. 0% 1 62. 7% ~81. 3% , 7ERX H LM TWE N LR R
I (r>0.99) , K i BR A E FE B 43531 2 0. 02~1. 04 pg/kg Fl 0. 07 ~3. 26 yg/kg AL 5L 5
Xof P B L SR BORT A AT S IR R A R Rl ) 05 T T e e Y AR

KR V)R IT R i 5 = SO 3% -8 B B3 (HPLC-MS/MS) ﬁm%ﬁﬁwﬂ&ﬁu

th & 4322 :0657. 63 XHktRER A X EHS:1004-2997(2022)04-0418-08

doi:10. 7538/zpxb. 2021. 0198

Determination of the Migration of 33 Primary Aromatic Amines
from Food Contact Materials and Articles by High-Performance
Liquid Chromatography-Tandem Mass Spectrometry

MENG Xian-shuang', SUN Xiao-jie’, LI Tao', BAI Hua', MA Qiang'
(1. Chinese Academy of Inspection and Quarantine . Beijing 100176, China;
2. SCIEX Asia Pacific Application Support Center , Beijing 100015, China)

Abstract: The commonly used analytical techniques for the detection of primary aromat-
ic amines (PAAs) in food contact materials (FCMs) include gas chromatography-mass
spectrometry (GC-MS), capillary electrophoresis (CE), high-performance liquid chro-
matography (HPLC), HPLC-tandem mass spectrometry (HPLC-MS/MS), HPLC-high
resolution mass spectrometry (HPLC-HRMS), etc. The migration of PAAs was deter-
mined in various types of FCMs using the above-mentioned techniques, such as laminat-
ed flexible packaging materials, polyamide cookware, plastic bags, and napkins. For

the migration experiment, those methods generally adopted a single contact time and
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contact temperature, which may deviate from the migration amount occurred in the actu-
alapplication. In contrast, European Union Directive (EU) No 10/2011 (annex [I[)
specified the time/temperature conditions for migration test of food simulants and plas-
tics. Therefore, it is reliable to detect the migration of PAAs based on the expected food
contact situations including food nature, contact time, and contact temperature for dif-
ferent types of FCMs. In this study, a method of high-performance liquid chromatogra-
phy-tandem mass spectrometry (HPLC-MS/MS) was developed for the determination of
the migration of 33 PAAs from FCMs and articles. 20% ethanol, 50% ethanol and 3%
acetic acid solutions were used as food simulant solutions to simulate the hydrophilic,
lipophilic and acidic food. For FCMs, such as disposable paper cups, colored plastic
knives and forks, food bags, plastic milk bottles, pacifiers, etc., they were cut into
rectangles with the side lengths of 0. 5-1. 0 em. FCM samples of 5 g were weighed in a
volumetric flask, and food simulant immersion solution of 100 ml. was added. Accord-
ing to the physiochemical properties of the main ingredients in food and whether the
FCMs and articles are expected to repeat contact with food, the conditions of food simu-
lant solution and migration experiments were optimized. Chromatographic separation of
the migration solution was performed on a Kinetex F5 column by a gradient elution of
0.05% formic acid-methanol solution. The detection was completed in positive electros-
pray ionization (ESI™) and scheduled multiple reaction monitoring (MRM) mode. The
external standard method was used for quantitation. The absolute matrix effects
(AMEs) of the 33 PAAs in the migration solution of 20% ethanol, 50% ethanol, and
3% acetic acid (pH 7. 0) were 86.1%-97.3% ., 88.7%-104. 0%, and 62. 7%-81. 3%, re-
spectively. Good linearity (r>>0. 99) was obtained within their respective linear ranges.
The limits of detection (LODs) and quantitation (LOQs) were 0. 02-1. 04 ng/kg and
0.07-3. 26 ng/kg, respectively. This method is sensitive, reliable, and suitable for the
accurate determination of the migration of PAAs from FCMs and articles.

Key words: primary aromatic amines; migration; high-performance liquid chromatogra-

phy-tandem mass spectrometry(HPLC-MS/MS) ; food contact material and articles
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Fig.1 Chromatograms of four pairs of isomers
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M 86.1% ~97.3% F1 88. 7% ~104. 0% , &
TRAE 8096 ~ 120 % 2 [H] B 2Re FH A o LA ¥ K
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7. O)Be i B VC AR AR i T i
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Fig. 2 Absolute matrix effects of the 33 PAAs
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Table 2 Linear correlation coefficient, LOD, LOQ and repeatability of the 33 PAAs

o N ékr’i/rﬁéé?fﬁz ﬁ’il’i?ﬁl%l Tﬁu“jl‘% %%Iﬁf& o_—
No. PAAS Linear correlation  Linear range/ LOD/ LOQ/ RSD/ %
coefficient () (png/kg) (pg/kg) (pg/kg)

1 P 0. 9950 1. 80~2000 0.58 1. 80 6.8.5.4,5.5
2 4B I i 0. 9989 0. 80~1000 0.24 0. 80 9.5,3.5,5.8
3 ) 2 — e 0.9918 1. 24~2000 0. 40 1.24 4.0,3.7,4.5
4 2,4~ 1 A 0. 9989 0. 82~1000 0. 20 0. 82 4.8,5.8,6.5
5 2,6~ I IR 0. 9952 0. 66~1000 0.18 0. 66 4.1,7.5,5. 8
6 2, 4- T HG LK 0.9971 0. 90~1000 0.22 0. 90 5.0,1.7,8.8
7 2., 6- 5 B 0. 9981 0. 56~500 0.16 0.56 2.5,2.7,4.5
8 AI8 F A L iz 0. 9959 0. 30~500 0. 10 0. 30 8.8.1.9,5.4
9 4R R 0. 9964 0. 42~500 0. 10 0. 42 9.5,2.4,3.9
10 2,4,5-= W A 0. 9956 0. 68~500 0. 20 0. 68 3.8,2.2,6.3
11 2- 1 48, B -5- R BL 2 0.9931 0. 09~100 0.02 0. 09 3.1,2.1.8.5
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No. PAAS Linear correlation  Linear range/ LOD/ LOQ/ RSD/ %
coefficient (r) (png/kg) (png/kg) (png/kg)

12 A A i) O e 0. 9948 1. 00~1000 0. 20 1. 00 2.2,4.6,6.9
13 2-Z5 W 0. 9904 0.32~500 0.15 0.32 6.1,1.5,2.6
14 A L 0. 9917 0. 76~1000 0.20 0.76 6.2,3.7,3.5
15 408 4 1 IR 0.9968 0. 60~1000 0. 20 0. 60 5.7,1.5,3. 4
16 NS 0. 9926 0. 38~500 0.10 0.38 7.8,3.9,2. 4
17 S IE S Y 0.9926 0.07~100 0.02 0.07 4.3,1.4,3.5
18 44 - TR 0. 9985 0. 36~500 0.10 0.36 6.6,6.0,7.9
19 44" R T 0. 9926 0.07~100 0. 02 0.07 1.9,7.1,7.5
20 4I5S e 0. 9969 0. 90~1000 0. 20 0. 90 3.2,6.1,5.2
21 4. 4- TG K TR 0. 9969 0. 96~1000 0. 20 0. 96 7.8.6.1,3.7
22 A4 S E R R 0.9978 0. 08~100 0.02 0.08 8.5.6.1,3.5
23 4,4-T A HE-3,3 - I BLEE A L T 0.9935 0. 30~500 0.15 0. 30 3.3,2.7,4.5
24 15 R TH 7 e 0.9974 2. 60~2500 1. 00 2. 60 2.1.4.3,5.6
25 3.3"- TR I 0.9919 0. 60~1000 0. 20 0. 60 5.4,6.3,5.4
26 44" X C2- G A ) 0.9976 0. 36~500 0.10 0. 36 5.9,2.6,7.8
27 3G -4~ F LA R i i 0.9917 0. 35~500 0.11 0. 35 3.3.2.2,8.6
28 3-G-4- VA R 0. 9959 0. 67~1000 0.20 0. 67 4.9,5.3,7.4
29 4825 I 7R H ik 0.9962 0.31~500 0.10 0.31 6.1,2.5,7.8
30 1,5- a2 0. 9982 1. 36~1500 0. 40 1. 36 6.5,4.1,6.5
31 4-58-2,5- WP AR R R I 0.9919 0.39~500 0.12 0.39 6.7,3.5,3.2
32 3 -4 H 4 L R H R R e 0. 9995 3. 26~3000 1. 04 3.26 2.9,5.8,3.8
33 2- H 4, -4l i S i 0. 9979 0. 35~500 0.11 0.35 3.7,3.1,3.6

3 é:lgl:i/[': ZHENG ] B, LI H, CHEN ] X. Mapping poly-
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