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Abstract: The quantity of photoinitiators ( Pls) migrated into hydrosoluble foods from packaging materials

is usually very small. It is hardly detectable by using the current methods. For this reason the article de—
scribes a new effective method for detecting the migration of PIs. In this method the migration experi—
ment was done in aqueous food simulation. After the Pls in printing inks used in food contact materials
were extracted from the solution via solid-phase microextraction ( SPME) using 65 pm polydimethylsilox—
ane / divinylbenzene ( PDMS-DVB) —coated fiber their migration amounts were determined by gas chroma—
tography-mass spectrometry ( GC-MS) in the selected ion monitoring mode ( SIM) . The Pls determined
by SPME/GC-MS were benzophenone ( BP) 1-hydroxycyclohexyl-phenylketone ( CPK)  ethyl-4-dime—
thyl-aminobenzoate ( EDMAB)  4-methylbenzophenone (4-MBP) 2 2-dimethoxy-2-phenylacetophenone
(2 2-DMPA)  methyl 2-benzoylbenzoate ( OMBB) and 2-ethylhexyl-4-dimethyl-aminobenzoate ( EHD-
AB) . The limits of detection ( S/N =3) were between 0. 001 2 and 0. 006 9 wg/L. The linearity ranged
from 0. 03 to 1.0 pg/L (7* >0.9909) . The recoveries were in the range from 70. 8% to 112.0% (n =
3) with the relative standard deviations no more than 14. 0%. Twenty samples were tested by using this
developed method. The analytical results showed that BP was detected in all samples and the migration
amounts of BP were from 0. 002 to 0. 074 pg/dm’; 4-MBP was detected in ten samples and the migra—
tion amounts of 4-MBP were from 0. 006 to 0. 019 wg/dm’; CPK was detected in three samples and its
amounts were 0. 005 0.005 0.007 wg/dm*; 2 2-DMPA was detected as 0. 009 pg/dm’ in one sam-—
ple. The determination of real samples showed this method is feasible. The method is sensitive simple
and free from organic solvents. It could make reference to migrating determination of Pls in printing inks
on food packaging surface.
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Table 1  Monitoring ions and quantitative ions of the Pls
Photoinitiator Monitoring ions ( m/z)
P 2.1.2 SPME
BP 182.0 105.0° 77.0 51.1
CPK 105.0 99.1° 81.1 77.1
EDMAB 193.1 164.1 148.1° 120.1 77.0 3 EHDAB
4-MBP 196.1 181. 1 119.0° 91.1
. 60 °C 6 40 C
2 2-DMPA 1s1.1° 91.1 77.1 51.1
OMBB 163.0° 240.1 209.0 152.0 o 40 C
EHDAB 277.2 165.1° 148.1 o
* (Quantitative ion.
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g 8000000 - EDMAB ¥=2.00 x 10°x - 65819 0.9909  0.0037
2 [
& 6000000 [ 4-MBP y=1.70 x 10%x — 79900 0.9911  0.0040
- 2 2-DMPA y=2.68 x10°x - 77691 0.9934 0.0020
4000000 i
OMBB y=1.63 x 10%x — 40307 0.9930 0.0040
2000000 EHDAB y=1.90 x10°x —3201.9 0.9926 0. 0069
Thermo desorption time / min y. peak area; x. mass concentration pg/L. Linear range: 0. 03
-1.0 pg/L. LOD: S/N =3.
5
Fig. 5 Influences of thermo desorption time on 2.3.2
the abundances of the seven Pls 1
SPME fiber: PDMS-DVB.
1.4
2.1.5 o 0.10.0.50.0.80 wg/L 3
500,700,900 1 100 7
r/min 3
1 100 r/min 3,
o 2.4
2.1.6 20 1.4
NaCl GC-MS
NaCl 4,
NaCl.

2.2



0.006 ~0.019 pg/dm*;
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Table 3 Recoveries and relative standard deviations ( RSD) of the seven Pls spiked at three levels (n =3) %
o 0.10 pg/L 0.50 pg/L 0.80 pg/L
Photoinitiator
Recovery RSD Recovery RSD Recovery RSD
BP 95.6 9.1 76.2 8.1 82.3 10.2
CPK 92.2 13.6 77.7 12.7 93.7 7.2
EDMAB 98.0 14.0 78.3 13.7 79.9 12.3
4-MBP 81.3 4.8 75.5 9.6 75.1 11.5
2 2-DMPA 112.0 14.0 82.6 12.3 96. 1 6.2
OMBB 89.2 7.9 106. 1 5.7 110.7 2.4
EHDAB 82.6 12.5 70.8 6.4 76.4 9.7
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Fig. 6 Selected ion chromatogram of the Pls (0.5 pg/L)
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Table 4 Migration amounts of Pls in 20 brands of
food packaging materials (n =3) pe/dm? .
Sample BP CPK 4-MBP 2 2-DMPA '
1* 0.059 ND 0.017 0.009 °
2# 0.074 ND 0.015 ND
3* 0.030 ND 0.013 ND
4# 0.012 ND ND ND
St 0.024 ND 0.008 ND Bose S Bogner R H. Pharm Dev Technol 2007 12(2): 115
6* 0. 013 ND .ND ND 2 Anderson W A C Castle L. Food Addit Contam 2003 20(6) :
L 607
7* 0.002 ND ND ND
g# 0.014 ND ND ND 3 European Commission. Annual Report the Rapid Alert System for
o O. 003 ND ND ND Food and Feed ( RASFF) 2005: 22. 2012-09-03 . http: //ec.
0¥ 0. 007 0.007 ND ND europa. eu/food/food /rapidalert/index_en. htm
1 O. 015 0.005 0.009 ND 4 European Commission Health and Consumers Directorate-General
12# 0.009 ND 0.019 ND Standing Committee on the Food Chain and Animal Health Section
13# 0.019 0.005 0.017 ND Toxicological Safety. Conclusions of the Meeting of 06 March
1a* 0.003 ND 0.006 ND 2009. 2012-09-03 http: // www. food. gov. uk/science/re—
15 0.006 ND 0.012 ND search /surveillance /fsisbranch2006 /{sis1806
16" 0.006 ND ND ND 5 Deng XJ GuoDH LiB etal. Chinese Journal of Chromatogra—
17# 0.006 ND ND ND phy ( ) 2007 25(1) - 39
18" 0.007 ND ND ND 6 Bagnati R Bianchi G Marangon E et al. Rapid Commun Mass
19* 0.005 ND ND ND Spectrom 2007 21(13): 1998
20* 0.005 ND 0.014 ND 7 Gil-Vergara A Blasco C  Pico Y. Anal Bioanal Chem 2007
ND: not detected. EDMAB OMBB and EHDAB were not detec— 389(2) : 605
ted in all the 20 samples. 8  Morlock G Schwack W. Anal Bioanal Chem 2006 385(3):
586
4 20 BP 9 Sagratini G Manes ] Giardina D et al. J Agric Food Chem
2006 54(20): 7947
.002 ~0.074 >. 4-MBP 1
0.00 0.07 ”Jg/dm ! 0 10 Zhu W X YangJZ LiuYF etal. Chinese Journal of Analysis

Laboratory ( . )
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