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Determination of Acetophenones in Plastic Food Packaging
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Abstract: In order to determine the contents of four emerging acetophenones ( APs) in plastic food packaging the

sonic extraction method was first optimized. Acetonitrile was used as the solvent and each sample was extracted twice and

20 min each time. The extracts were combined and concentrated before the analysis by gas chromatography-mass

spectrometry ( GC-MS) . The GC-MS method was established and validated. The results showed that the detection limits of

four APs were in the range of 0.01 ~ 0.03 mg/L. While the quantification limits of four APs were between 0.02 ~

0. 03 mg/L. The blank standard addition experiments indicated that the relative standard deviations were between 2% ~

7% and the recoveries were between 83.3% ~110.0%. The proposed method was low at limits of detection and

quantification and high at accuracy and precision which was suitable for the analysis of four APs in plastic food packagings.

The validated method was then used for the analysis of real samples. In the 120 plastic food packaging samples purchased in

the local markets four APs were detected in eight samples. 4-Ethoxyacetophenone and 4-hydroxyacetophenone were found
to be widerly used in the positive samples.
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4 APs GC-MS
4
1
1.1
4  APs 1 ;
1 4 APs
CAS
1 4- 4-EAP 1676-639 =98. 5%
2 47— 4°PAP 50317849 =98. 5%
3 3 - 3-HAP 121914 =99. 0%
4 4-HAP 99934 =99. 0%
:5 mL
( ). 25 mm x
0.22 pm :
Pyrex :25 mL
12 mL Aglient :
120 0
1.2
GC-MS :7890B-5977A Agilent X
: FA1004D
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50 ~200 wL.100 ~1 000 L.

1 ~5 mL Genetix Biotech o
1.3
lg 0.0001 g
0.5 em x0.5 cm
Pyrex 0 10 mL 20 min
2 2 mLo
5 mL 0.22 pm
GC-MS o
1.4
4 APs 1 g
0.0001 g 100 mL
10 000 mg/L APs 4 C
1.5
4 10000 mg/L.  APs
1 000 pL
100 mL 100 mg/L
1.6
1.7 GCMS
HP-5MS 30 m x 250 pm ( ) x
0.25 m( ) ( Agilent ) o
> 99.999% 1 mL/mino
90 C 2 min 20 °C /min
230 C 10 °C /min
250 C 5 min.
280 C 3 mino. 280 C 1
uL 20 1.
(EI)
70 eV 230 C
150 °C 3 mino
( SCAN) 50 ~300 amu 150,
( SIM) 2 .
1.8
3
4  APs
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6
24 h o
0.5emx0.5 cm l g
0.0001 g Pyrex o 10 mL
20 min 2
2 mL; 5 mL
0.22 pm GC-MS o
2
m/z
/ms
4-EAP 400 149.0 164.0 121.0
4-PAP 400 115.0 212.0 197.0
3-HAP 400 93.0 136.0 121.0
4-HAP 400 93.0 136.0 121.0
2
2.1
2.1.1
| BN
20 min N
. . 6 4  APs
o GC-MS 3 o
3 6 4 APs * %
4EAP 4°PAP 3HAP 4HAP
92 96 94 93
90 90 89 86
69 62 48 50
92 97 93 93
80 83 58 56
63 56 42 37
3
4  APs
o GC-
MS
2.1.2
10.20.30.40 min
4 APs . GC-
MS 4 o
4

10 ~20 min 4
APs i 20 ~40 min
4 APs
20 mino.
4 4 APs
/min  4EAP/% 4°PAP/ % 3-HAP/% 4-HAP/ %
10 65 79 84 87
20 92 96 94 93
30 96 97 95 94
40 97 97 96 94
2.1.3
20 min 1.2.3.
4 4  APs -« GC-MS 5
5 4 APs
/ 4¥EAP/ % 4°PAP/% 3-HAP/% 4-HAP/ %
1 92 96 94 93
2 100 100 99 99
3 100 100 100 100
4 100 100 100 100
5
3 o 1
2 99%
2
2.2 GC-MS
4  APs 5.10.20.30 °C /min
4 APs
o 3-HAP 4-HAP 4-FAP
4 PAP
20 °C /min
10 °C /min 0 APs 2
1.5
4 APs
o 1.7 SCAN
GC-MS o APs
2 o
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3-HAP 4-HAP 0.03.0.30.3.00 mg/L
o 6 GC-MS
6 ( RSDs) 9 °
6 4 APs 9 4  APs  0.03.0.30.
3.00 mg/L 3 83.3% ~
AP mlz 1% mlz 1% miz 1% 110. 0% RSD 7%
4EAP  121.0 100.00  149.0  73.66 164.0  41.99 4 APs o
4-PAP  197.0 100.00 212.0  40.85  115.0 18.11 0 4 APs RSDs
34IAP  121.0  100.00  93.0  57.94  136.0  63.28
4-HAP 121.0 100. 00 93.0 36. 82 136.0 40. 09 APS /% RSD/%
/( mg/L) /( mg/L)
2.3 GOMS 0.03 0. 0280 93.3 2
4EAP 0.30 0.310 103.3 3
2.3.1 ( LOD) (LOQ)
3.00 3.130 104.3 5
4 APs 0.03 0. 027 90.0 4
GC-MS SIM. / 4°PAP 0.30 0.33 110.0 4
(S/N) 3 (LOD); S/N 10 3.00 3.20 106. 7 3
( LOQ) 4 APs LOD LOQ 0.03 0. 025 83.3 5
7 7 4 APs L.OD 3-HAP 0.30 0.32 106. 7 3
0.01 mg/L LOQ  0.02 ~0.03 mg/L LOD 300 295 9.3 !
LOO ] 0.03 0. 032 106. 7 6
4HAP 0. 30 0.28 93.3 3
7 4 APs LOD LOQ 3.00 3.18 106. 0 6
APS LOD/( mg/L) LOQ/( mg/L)
4FAP 0.01 0.02 2.4
4°PAP 0.01 0.03 4 APs LOD
3-HAP 0.01 0.03 0.05 mg/kg 4-EAP.4-PAP.3-HAP  4-HAP LOQ
44HAP 0.01 0.03 10.10.0. 15.0. 15.0. 15 mg/kg. 25
232 GC-MS HPLC EVA
4  APs 0.03 ~3.00 mg/L LOD °
GC-MS 8
COMS o APs LOD
4 APs APs 10 o
R? 10
8 0 /( mg/kg)
4-FAP 4°PAP 3-HAP 4-HAP
8 4 APs
1 <0.10 N. D. N. D. N. D.
APS R?
2 0. 65 <0.15 <0.15 0.25
4FAP y = 75 667x —421. 19 0.997 8
’ 3 <0.10 N. D. <0.15 <0.15
4" PAP y = 42 845x -27.39 0.997 9
4 <0.10 N. D. N. D. <0.15
3-HAP y =42 917x —497. 30 0.998 8
’ 5 N. D. N. D. N. D. <0.15
4HAP y =57 107x — 1 013. 00 0.999 4
’ 6 N. D. N. D. N. D. <0.15
8 4 APs 0.03 ~ 7 <0.10 N. D. N. D. <0.15
3.00 mg/L Rz 0.997 8 8 <0.10 <0.15 N. D. N. D.
2.3.3 N-D.
8 APs 1
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