2011 5 & 1% Vol. 29 No.5
May 2011 Chinese Journal of Chromatography 417 ~421

DOI 10.3724/SP.J.1123.2011. 00417

P Pls BP 4- MBP
EDAB N N- . ~ EHDAB  1- Irgacure 184 -
95% DB-5MS sM 5 Pls
5 Pls  5.0~200.0 pg/L  R0.995 2 66.7% ~
89. 4% <10% 0.0017 ~0.0036 mg/dm’
Pls o
0658 A 1000-8713 2011 05-0417-05

Abstract A new analytical method based on gas chromatography-mass spectrometry G(%l\is
ne

techniques was developed for the determination of five photoinitiators Pls /be\ﬁ@
A
BP  4-methylbenzophenone MBP  ethyl-4-dimethylaminobenzoate EDAB \\ )e ylhexyl-

4-dimethylaminobenzoate EHDAB and 1-hydroxycyclohexyl phenyl oné \jﬁgacure 184 in
the printing inks used in food contact materials. The test solutio w&?&t&cted from selected
food contact materials using Soxhlet extractor with e W a r%&

adding 50 and 200 p.g/L of a standard mixture of photoini E s/into the extracts of the blank
b ’range of 66.7% —89.4%. The repeat-
ability of the method was assessed by izi}l ing the contents of the photoinitiators in five
types of food contact materials an, @ﬁ‘e S

, )
tion limits IDLs and methg q Wcaﬁtion limits MQLs were in the range of 2.9 -6.0 pug/L

and 0. 0017 - 0. 0036 Igg/ @ ) pectively. The method was applied in the analysis of about

e extraction solvent. By
packaging materials the recoveries obtained }Nere i
were lower than 10%. The instrumental detec-

twenty real samﬁgké“\i\‘bg@rt’ carton milk carton fruit juice carton and plastic bags samples .
The most s@moﬂutanm were BP and MBP. The concentrations of Irgacure 184 EDAB
B 4 u

and /E\zHDjQ:

mg/ d}t\\\f‘espectively. The work proposed a new method to analyze the migration level of initi-

nd in three individual samples were 0. 84 mg/dm’> 0.2 mg/dm’ and 1. 2

ators from the inks.
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CAS No. 119-61-9 CAS No. 134-84-9 (Irgacure 184)
. CAS No. 947-19-3
i 'jf\()/\“ -’ji‘n/“ T
2- ITX A AL
N N- EHDAB Elhy1—4-|dimcthylamino benzoale 2-|1:'thylhexyI-4-dimethylumi1m-
ESFA (FDAR) benzoate (EHDAB)
CAS No. 10287-53-3 CAS No. 21245-02-3
ITX EHDAB
, 1 5 Pls
Fig. 1/ Chemical structures of five PIs
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PIs s BP 99. 0% EHDAB
Rhodes ° 98. 0% J&K Chemical MBP
BP MBP 97. 0% EDAB > 99. 0% Acros
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SCFCAH 2009 5 HPLC Merck
BP MBP HPLC HPLC DIK-
0.6 mg/kg ’ MA HPLC
PIs MilliPore Elix 5
GC LC
ITX *°" PIs
LC-
DAD LC- MS
PIs 2 GC-MS 24 h
LC-MS/MS 0.01 g 5
PIs 2009 100 mL
® ITX EHDAB 5 1 mL 10 mL
LC-MS/MS
0.1 png/kg 10 mg/L
PIs
GC-MS 20 1.2
5 PIs 1.2.1
1
120 cm’
1 2
1 cm
1.1 2 mL/cm’
Perkin Elmer Clarus 600 GC 2~10h
Perkin Elmer Clarus 600C MS 10 mL

Turbo Mass 5.4.0.1569
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2 mL 1.5 mL 8 min 220 C 1
0.2 pm '5 2 pL
GC-MS MS EI
1.2.2 GC-MS 200 C 70 eV
GC 5% -95% SIM 280 C
DB-5MS 30 m x 0.25 mm x 0. 50 4 min 5
pwm 120 C 10 PIs
C/min 280 C 20 C/min 300 C 1
1 5 Pls
Table 1 MS parameters of five PIs in SIM mode
Photoinitiator Retention time/min Qualitative ion m/z Relative abundance/% Quantitative ion m/z
BP 7.78 105 100 77 70 182 44 105 77
Irgacure 184 8.44 99 100 105 76 77 73 81 73 99 105
EDAB 8.54 148 100 193 60 164 47 148 193
MBP 9.11 119 100 196 40 77 32 91 31 119 196
EHDAB 13.77 165 100 148 46 277 15 165 277
1.2.1
2
2 h
2.1 GC-MS Pls
GC-MS 3
MS
5
MS 5 Pls 1 100
L [T Methanol
5 PIs 00 L /71 n-Hexane
r XS Ethyl acetate
TIC 2 2 Y )
EE Dichloromethane ’2
5 PlIs 80 H A
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[ 3 5 PIs 2h
0L L : Fig. 3 Effects of different solvents on the recoveries
6 8 10 12 14 16 . .
of five PIs with a 2 h extraction
t/min
2 5 1 mg/L 2.3
Fig. 2 Totalion current chromatogram TIC of the PI
mixed standard solution of five PIs 1 mg/L S
4 4
2.2 EDAB 2 h
EDAB
5 Pls 35.7% EDAB
5 Pls 4 4 h 60. 1% 4 Pls
4 8 h 5 Pls
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100, RSD 10%
: Pls
90 |
r PlIs
80
SN
S F 3 5 PIs n=6
g 60 Table 3 Recoveries and precisions RSDs of five
C“E [ BP PIs spiked in a blank sample n =6
50 F —®—TIrgacure 184 Photoinitiator ~ Spiked/ wg/L Recovery/% RSD/%
L —A—EDAB BP 50 78.2 2.3
a0 MuP 200 85.5 5.1
; —¢—EHDAB : :
3oLy e e Irgacure 184 50 7.3 3.6
2 4 6 8 10 200 88.2 5.7
Extraction time / h EDAB 50 66.7 9.1
4 5 Pls 200 75.3 8.9
Fig. 4 Effects of extraction time on the recoveries MBP 50 82.3 2.1
of five PIs with ethyl acetate as the extrac- 200 89.4 3.1
tion solvent EHDAB 50 73.1 5.5
200 77.5 4.7
8 h
2.4 2.6
5 GC-MS 2010 9 ~12
PlIs 20
0 5.0 20.0 50 200. 0
MBP
ne/L GC-MS
y 2
0.32 ~0.56 mg/dm 4
r pg/L 5
PIs 1
PlIs IDL
4 5
3 20
PlIs
MQL
4
>
S/N =3 2 Pls
2 5 PIs IDL Table 4 Concentration levels of PIs in food
MQL packaging products manufactured
Table 2 Linear equations correlation coefficients by Tianjin local factories mg/dm’
instrumental detection limits IDL Sample Irgacure 184 BP EDAB MBP EHDAB
method detection limits MQL of the five Yogurt carton 1 - 1.3 - 0.56 -
PIs by GC-MS Yogurt carton 2 - - - - 1.2
IDL/ MQL/ i - - -
Photoinitiator Linear equation R R ) Milk carton 0.84 0.32
mg/L( 'mg/dm Fruit juice carton 1 - 0.12 - - -
BP y =7340.292 -21457.94  0.9995 . 0.0029" " 0.0017 Fruit juice carton 2 _ _ 0.2 _ _
Irgacure 184 y =4610.02x —17401.07 0.9998 ; 0.0038  0.0023 ~ hot detected.
EDAB y =5720.76x —21804.34) 0.9997 0.0038 0.0023
MBP y =7353.662—=25575.84 0.9996 0.0035 0.0021 3

EHDAB Yy =1300.81x < 7772.65  0.9998  0.0060 0.0036

y peak area \xr mass concentration ng/L.

2.5
5 PIs
50 200 pg/L 1.2.1
GC-MS 6
3 5 PIs

66.7% ~ 89.4%

GC-MS
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